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PREFACE 

It was necessary to analyze a large amount of human response data in order 

to establish quantitative measures that evaluate fidelity of head response in an 

anthropomorphic dummy. To facilitate this work, software was developed to 

automate the data processing on the VAX computer of the National Highway 

Traffic Safety Administration. This volume is a guide to the use of that software. 

The software was developed under the direction of Dr. C. H. Spenny 

formerly of the Transportation Systems Center CrSC), by Messrs. J. Burstein, D. A. 

Gordon, T. Peters and R. Stevens of the Systems Development Corporation, an on- 

site ADP contractor at TSC. 

. . . 
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1. INTRODUCTION 

The data retrieval, analysis and display software described in this volume 

consists of a general purpose data manipulation program, the Data Retrieval and 

Display (DRD) program, and a pair of specialized analysis programs, HEAD and 

NECK. 

The DRD program is user friendly and is designed to quickly and efficiently 

retrieve and graphically display data on head and neck response. As currently 

programmed it can be used with the test data from the Naval Biodynamics 

Laboratory, Wayne State University (WSU), and the University of Michigan 

Transportation Research Institute (UMTRI) that is tabulated in this volume. This 

data base consists of 380 tests. 

HEAD and NECK are specialized programs written for use at the 

Transportation Systems Center in analysis of head and neck response. The response 

variables that are calculated by these programs are integrated with the test data 

and displayed using the DRD program. 

Figure 1-I is a block diagram representation of the software. All software is 

written in Fortran for operation on a VAX/VMS computer. The Fortran coding is 

included as Appendix C of this volume. 
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Data Retrieval 
c and Display (DRD) 

Tektronix or 
Calcomp Plots 

(Random Access, 

Listing Formattors 
(PRDEMO) Binary 
to ASCII 

FIGURE I-l. BLOCK DIAGRAM REPRESENTATION OF THE DATA RETRIEVAL, 
ANALYSIS AND DISPLAY SOFTWARE 
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2. PROGRAMS FOR DATA RETRIEVAL AND DISPLAY (DRD) 
. 

2.1 DESCRIPTION 

The user may retrieve any of the variables (records) from the run files that 

reside in disk storage. These variables are selected by specifying the run number 

and variable name for each variable requested, The variables that may be 

retrieved are those listed in Appendix A of this volume. The total number of test 

variables is 92. 

To reduce disk storage requirements, the run files are written in binary 

format and each run includes only 66 of the test variables. The data that is not 

pr sent consists of; (1) linear velocity data derived from photography, and (2) linear 

velocity and displacement data as derived from sensor (accelerometer) 

measurements. When the user requests one of the variables not present, it is 

reconstructed by differentiating photographic displacement or integrating sensor 

acceleration, as appropriate. This operation is transparent to the user and 

reproduces the test results to six significant figures. 

Each run file consists of a series of records, the first being a header record 

which contains the run number, subject number and other parameters describing 

the overall test. The header record is followed by the 66 records of stored 

variables. Each sensor (accelerometer) record has the same format, consisting of 

598 fields of test data. All NBDL sensor measurements were taken at .0005 set 

timesteps, thus allowing the storage of response data for just under 0.3 sec. Sensor 

data is not available for the Wayne State and UMTRI data. 

Each photographic record within a run is identical in format and size. 

However, the number of fields varies from run to run and is determined by the 

number of frames digitized. In addition, the time step varies between runs as 

determined by camera speed. One of the photographic records is the variable, 

TIME, whose field entries are the times of occurrence of film frames which were 

digitized. 

Data records requested by the user, up to a maximum of 100, are extracted 

into a scratch file. The scratch file is binary and becomes the source file for use 

by 0th r portions of the DRD program and by HEAD and NECK. DRD capabilities, 

2-1 



in addition to data extraction, include: (I) filing and retrieving scratch files, (2) 

creation of new variables by performing basic mathematical operations on one or 

more variables in the scratch file, and (3) graphic display. Use of the DRD 

capabilities is described in Section 2.2 which follows. 

It should be noted that the graphic display module recognizes sensor and 

photographic variables and correctly plots them versus time, even on the same 

graph. However, there are no program checks to prevent the creation of Illogical 

new variables. In particular, the user is cautioned against combining (and cross 

plotting) photographic and sensor variables. 

2.2 USE OF THE DRD PROGRAM 

TO use the DRD program issue the VAX/VMS DCL command; 

$ RUN TSCPROG.SRC.PROGS.NECK.ANALYSIS XTRAC 

The program will issue a prompt ( XTR >) and expect the user to type in one of 

the following commands; 

CLEAR END 

EXTRACT ADD 

DIRECTORY SUBTRACT 

FILE VMAGNITUDE 

GET DIVIDE 

NORMALIZE 

STANDEV 

DSPLAY 

The first three characters of each command must be entered. The remaining 

characters are optional. The foliowing sections describe the syntax of each of 

these commands. 

2.2.1 CLEAR Command 

This command sets the number of entries in the directory to zero. The 

scratch file is thus cleared and contains no data records. This command should be 

used before a new scratch file is made up, or to clear the file in case errors are 

made during data extraction. 
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The use of the optional ‘n’ with this command sets the number of entries in 

the directory to the integer value ‘II’, allowing the user better control over the 

extracted data file. The default value when 99 is not specified is 100. The user 

can extract variables, produce new variables (seen in the following sections) and 

overwrite these variables if results are unsatisfactory. 

XTR> CLEAR or 

XI-R> CLEAR 20 

2.2.2 EXTRACT Command 

This command is used to extract records from the original binary format 

files. These records are then written to a random access file named 

SCRTCH.DAT. Individual tests are identified by run number and individual 

variables are identified by variable name. The keyword ‘ALL’ may be used in place 

of a variable name to extract all variables of any given run. Run numbers 

corresponding to the tests of Volume& Appendix A, are repeated in Table 2-l for 

convenience. A listing of variables is given in Appendix A of this volume. 

XTR> EXTRACT RUN LX1916 VAR VNXSOP or 

XTR> EXTRACT RUN LX1916 ALL 

Up to 100 variables may be extracted and may reside in the scratch file at 

any one time. Note that extracting ‘ALL’ variables places 92 variables in the 

scratch file, leaving room for only eight more. 

2.2.3 DIRECTORY Command 

This command causes a listing of the scratch file to be output to the user’s 

terminal. This listing shows which records are contained in the scratch file. The 

listing for each record includes the variable numbers, variable name, run number, 

. 
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. 

TABLE 2-1. LISTING OF TEST RUN NUMBERS 
RECOGNIZED BY THE DRD PROGRAM . 

NBDL Frontal Test Runs 

LX3524 
LX3544 
LX3583 
LX3785 
LX3794 
LX3803 
LX3812 
LX3821 
LX3839 
LX3854 
LX387 1 
LX3882 
LX3890 
LX390 1 
LX3913 
LX3924 
LX394 1 
LX3949 
LX3957 
LX3965 
LX3983 
LX399 1 
LX3999 

LX3525 
LX3548 
LX3616 
LX3786 
LX3796 
LX3804 
LX3814 
LX3822 
LX3840 
LX3856 
LX3872 
LX3883 
LX3893 
LX3903 
LX3914 
LX3926 
LX3942 
LX3950 
LX3958 
LX3968 
LX3985 
LX3993 

NBDL Lateral Test Runs 

LX1454 
LX147 1 
LX1503 
LX1512 
LX1785 
LX1960 
LX2056 
LX2137 
LX2298 
LX2355 
LX4057 
LX4070 
LX4078 
LX4085 
LX4094 
LX4104 
LX41 I4 
LX4123 
LX4130 
LX4138 
LX41 45 
LX4155 

LX1456 
LX1474 
LX1504 
LX1513 
LX1793 
LX1998 
LX2060 
LX2148 
LX2302 
LX4050 
LX4058 
LX407 1 
LX4079 
LX4088 
LX4095 
LX4107 
LX41 15 
LX4124 
LX4131 
LX4139 
LX4147 

LX3530 
LX3550 
LX3779 
LX3788 
LX3797 
LX3805 
LX3815 
LX3823 
LX3841 
LX3857 
LX3875 
LX3885 
LX3894 
LX3904 
LX3916 
LX3927 
LX3944 
LX395 1 
LX3959 
LX3969 
LX3986 
LX3994 

LX1457 
LX1475 
LX1505 
LX1524 
LX1831 
LX2010 
LX2072 
LX2151 
LX2313 
LX4052 
LX4059 
LX4073 
LX4080 
LX4089 
LX4097 
LX4109 
LX41 16 
LX4125 
LX4133 
LX4140 
LX41 48 

LX353 1 
LX3558 
LX3780 
LX3789 
LX3798 
LX3807 
LX3817 
LX3824 
LX3842 
LX3858 
LX3876 
LX3886 
LX3895 
LX3906 
LX3918 
LX3928 
LX3945 
LX3953 
LX396 1 
LX3970 
LX3987 
LX3995 

LX1458 
LX1484 
LX1507 
LX1525 
LX1860 
LX2013 
LX2090 
LX2182 
LX2326 
LX4053 
XL4060 
LX4074 
LX408 1 
LX4090 
LX4098 
LX41 10 
LX41 18 
LX4126 
LX4134 
LX4142 
LX41 49 

LX3536 
LX3573 
LX3782 
LX379 1 
LX3800 
LX3808 
LX3818 
LX3833 
LX385 1 
LX3869 
LX3878 
LX3887 
LX3898 
LX3908 
LX3920 
LX3939 
LX3946 
LX3954 
LX3962 
LX3972 
LX3989 
LX3997 

LX1468 
LX1487 
LX1509 
LX1526 
LX1874 
LX2027 
LX2102 
LX2282 
LX2338 
LX4054 
LX4068 
LX4075 
LX4083 
LX4092 
LX4099 
LX41 11 
LX41 19 
LX4128 
LX4135 
LX4143 
LX4151 

LX3537 
LX3578 
LX3783 
LX3793 
LX380 I 
LX3809 
LX3819 
LX3837 
LX3852 
LX3870 
LX3880 
LX3889 
LX3900 
LX3909 
LX392 1 
LX3940 
LX3948 
LX3955 
LX3963 
LX3982 
LX3990 
LX3998 

LX1470 
LX1501 
LX1510 
LX1528 
LX1916 
LX2032 
LX2124 
LX2294 
LX234 1 
LX4055 
LX4069 
LX4076 
LX4084 
LX4093 
LX41Ocl 
LX41 I2 
LX4120 
LX4129 
LX4137 
LX4144 
LX41 53 
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NBDL Oblique Test Runs 

LX2763 
LX280 1 
LX2872 
LX2982 
LX3065 
LX3100 
LX3145 
LX4161 
LX41 68 
LX4236 
LX4243 
LX425 I 
LX4265 
LX4276 
LX4286 
LX4293 
LX4302 
LX4310 

LX2770 
LX2813 
LX2876 
LX2985 
LX3077 
LX3102 
LX31 48 
LX4162 
LX4170 
LX4237 
LX4244 
LX4259 
LX4266 
LX4277 
LX4287 
LX4295 
LX4303 
LX4313 

WSU Frontal Test Runs 

DOT307 DOT308 
DOT332 DOT333 
DOT455 

LX2772 
LX28 15 
LX2916 
LX2988 
LX3085 
LX3106 
LX3153 
LX4163 
LX4171 
LX4238 
LX4246 
LX4260 
LX4268 
LX4280 
LX4288 
LX4296 
LX4305 
LX4314 

DOT309 
DOT343 

LX2784 
LX2827 
LX2955 
LX3049 
LX3089 
LX3122 
LX3158 
LX4164 
LX4172 
LX4240 
LX4247 
LX4261 
LX4269 
LX428 1 
LX4290 
L x4297 
LX4306 
LX4316 

DOT310 
DOT345 

LX2786 
LX2829 
LX2973 
LX3053 
LX3093 
LX3129 
LX3417 
LX41 66 
LX4234 
LX4241 
LX4248 
LX4263 
LX4270 
LX4282 
LX429 1 
LX4298 
LX4307 

DOT3 I4 
DOT453 

LX2799 
LX2843 
LX2979 
LX306 1 
LX3097 
LX3133 
LX4159 
LX4167 
LX4235 
LX4242 
LX4249 
LX4264 
LX427 1 
LX4284 
LX4292 
LX430 1 
LX4309 

DOT331 
DOT454 

UMTRI Frontal Test Runs 

T76008 
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minimum value, maximum value, and number of data points for that record. This 

listing corrtains only those records which are part of the scratch file at the time 

the DIRECTORY command is given. If the scratch file contains no records, the 

message “EMPTr’ is sent to the terminal and the user is prompted for the next 

command. 

2.2.4 FILE Command 

This command is used to place the contents of the scratch file in a 

permanent disk file specified by the given filename. The file is written in scratch 

file format, making it possible to store and reuse the data at another time. 

If the permanent disk file does not exist, it is created, the contents of the 

scratch file are placed in it, and the scratch file is deleted. 

If the permanent disk file does exist, the contents of it are written to a file 

with the same name and a version number one higher than that which already 

exists. The filename must be specified in single quotes using VAX/VMS filenaming 

convention. 

XTR) FILE ‘NEWDAT.DAT’ results in the prompt; 

Variable 4% or ALL 1,3,18,25 or 

Variable #Is or ALL ALL 

\ 2.2.5 GET Command 

The GET command gets files that were filed using the FILE command. 

Filenames must include the user default directory and must be enclosed in single 

quotes. The file specified must be in scratch file format e.g, if the NE WDAT.DAT 

file in the above example is created in directory [CURTS.TESTJ the GET command 

looks like: 

XTR> GET 1 [CURTS.TEST) NE WDAT.DAT’ 
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2.2.6 END Command 

The END command ends operation of the program. Control IS returned to 

DCL (Digital Command Level) of the VMS operating system. 

XTR> END 

2.2.7 ADD Command 

This command adds the values of the fields of the data record specified by 

the first variable name to those of the second variable name and sets the results in 

a new record which is given the name specified by the third variable name 

parameter. This name must be enclosed in single quotes. The data records used to 

produce the new variable must already reside in the scratch file. The new variable 

is then written out as a new record on the scratch file. 

XTR> ADD RUN LX1960 VAR AAXXOS AAYXOS ‘XPLUSY’ 

2.2.8 SUBTRACT Command 

This is the same as the ADD command except that the values of the record 

selected by the second variable name are instead subtracted from the record 

specified by the first variable name. 

XTR > SUBTRACT RUN LX1960 VAR AAXXOS AAYXOS ‘XMNUSY’ 

2.2.9 VMAGNITUDE Command 

. 

This command computes the vector magnitude of a vector specified by the 

first three variable name fields following the VARIABLE command. These fields 

specify the names of the x, y, and z components of a three dimensional vector. 

These variables must already be contained in the scratch file. They are used to 

compute the vector magnitude, v, according to: 

v= 2 2 2 x +y +x 
. 
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where the magnitude “v” is specified by the fourth variable name parameter. (Note 

that this parameter is a new variable name which is not one of the names on the 

list in Table 2-l. Also, since this name may contain from one to six characters, it 

is enclosed by single quotes in order to aid the extraction module in its syntax 

analysis.) A vector magnitude is computed and stored in the scratch file. 

XTW VMAGNITUDE RUN LX1960 VAR AAXXOS AAYXOS AAZXOS ‘AAVMAC’ 

2.2.10 DIVIDE Command 

This command divides by a constant the values of the fields of the data 

record specified by the first variable name to produce a new record in the scratch 

file, which is specified by the second variable name. The new name must be 

enclosed in single quotes. The data records for the first variable must already 

reside in the scratch file. 

XTR> DIV RUN LX1960 VAR AAXOS -.396 ‘SCALED’ 

2.2.11 CONSTANT Command 

This command ad& a constant to the values of the fields of the data 

record specified by the first variable name to produce a new record in the scratch 

file, which is specified by the second variable name. The new name must be 

enclosed in single quotes. The data records for the first variable must already 

reside in the scratch file. 

XTR> CON RUN LX1960 VAR AAXXOS +.200 ‘BIAS’ 

2.2.12 NORMALIZE Command 

This command divides the values of each field of the data record specified 

by the first variable name by the value in the first field to produce a new record in 

the scratch field, which is specified by a second variable name. The new name 

must bc enclosed in single quotes. The data records for the first variable name 

must already reside ih the scratch file. 

XTR> NOR RUN LX1960 VAR AAXOS ‘NORAAX’ 
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--- 

2.2.13 STANDEV Command 

The STANDEV command calculates mean, mean plus standard deviation, 

and mean minus standard deviation and standard deviation at each timestep for a 

given variable. The scratch file is searched for each occurance of the specified 

variable and each occurance is used in the calculation of mean and standard 

deviation at each timestep. The three new variables are named according to the 

following convention; 

MOXXXX 

MPXXXX 

MMXXXX 

SDXXXX 

where XXXX stands for the first three fetters of the given variable plus either a P 

or an S, depending on whether it is a photo or sensor variable. MO stands for mean, 

MP stands for mean plus standard deviation, MM stands for mean minus standard 

d viation and SD stands for standard deviation 

XTR) STANDEV VAXXOS 

This command would create the four new variables MOVAXS, MPVAXS, MMVAXS 

and SDVAXS. 

2.2.14 DSPLAY Command 

The DSPLAY command places the user in the display module of the DRD 

program. This module issues a different prompt, ‘DSP ‘. Once in this module, the 

user chooses from the following commands; 

PLOT DIRECTORY 
XTRAC END 

DSPLAY 

COPY 
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A PLOT command is entered for each curve to be plotted on a display page. 

Multiple plots may be selected for the same display. Up to 20 PLOT commands 

may be entered. When all of the plots have been requested a DSPLAY command is 

entered and the display is output to the graphics terminal. Entering a COPY 

command rather than a DSPLAY command causes output to be displayed on the 

graphics screen and then generates a copy of a hardcopy unit. 

2.2.14.1 PLOT Command - Each plot command selects two variables to be used 

as the x and y values of a curve to be plotted two dimensionally on a graphics 

device such as a Tektronix 4010, 4114, or 41 IS. The first variable name is used as 

the x coordinate, the second variable name as the y coordinate. All variables 

selected must already be in the scratch file before plot commands are entered. 

Time is (of course) a valid variable name for both photographic and sensor data. 

When plotting sensor variables, time is calculated when necessary. When plotting 

photographic variables, the time variable must already be in the scratch file. 

The user may choose from several line formats. Solid lines, solid lines . 
with markers, or dashed lines are the available options. Marker value is an optional 

argument for this command, it must be integer and may be between -5 and 8. 

Markers come in eight flavors (for example: squares, circles, or triangles) and are 

denoted by the integers 1 through 8. Dashed lines come in five types, denoted by 

the integers -5 through -1. If no marker value is specified, the default is 0, the 

solid line. 

The user may also optionally specify the number of points to be plotted. 

This is useful when plotting photographic data vs. sensor data when the number of 

points varies or when the user is interested in viewing a smaller segment of data. 

The marker argument must be included (it may be a 0) when using the points 

feature. Otherwise, the point value will be interpreted as a marker value. 

DSP > PLOT RUN LX1916 TIME AAXXOS will give a plot of time vs. 

aaxxos with a solid line 

(the default). 

DSP > PLOT RUN LX3958 TIME ANXXOS 1 will give a plot with circles 

used as markers. 
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DSP > PLOT RUN LX3958 TIME VNXXOS 1 250 wilt give the first 250 points of 

this plot with circles as 

markers. 

DSP ’ PLOT RUN LX3958 TIME VNXSOP -2 will produce the plot with a 

dashed line (no markers). 

2.2.14.2 DSPLAY Command - The DSPLAY command is used to mark the end of 

the plot specifications and causes generation of the plot on the current graphics 

d vice. All plot commands issued since the most recent other DSPLAY command 

will be plotted on a single graph. The axes will be scaled to accommodate all 

variables being plotted. They will be labelled with the dimensions of the first pair 

of variables to be plotted. Figure 2-I shows the multiple plots resulting from the 

sample plot commands in section 2.2.14.1. 

DSP ’ DSPLAY 

2.2.14.3 COPY Command - The COPY command also marks the end of plot 

specifications and causes generation of the plot on the graphics screen. 

Additionally, COPY causes a hard-copy device (a Tektronix printer) to copy the 

screen when plotting has finished. 

DSP ‘COPY 

2.2.14.4 DIRECTORY Command - The DIRECTORY command is the same as 

was described in 2.2.3. 

2.2.14.5 XTRAC Command - The XTRAC command returns the user to the 

extraction module when the current plotting has been finished so that additional 

data files may be processed. 

DSP > XTRAC 

2.2.t4.6 END Command - The directory command is the same as was described 

in 2.2.6. 
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3. PROGRAM FOR CALCULATION OF HEAD KINEMATIC AND LOAD 

RESPONSE (HEAD) 

3.1 DESCRIPTION 

The kinematic and load response of the head, as described in Volume I by 

equations (2), (3), (5), (6), (24), (25) and (26) are calculated by the HEAD program. 

This program is designed for use in conjunction with data retrieved by the DRD. 

Table 3-1 lists the NBDL defined variables which HEAD reads from a DRD scratch 

file.(l) 

The input variables are a combination of photographic and accelerometer 

derived variables as indicated by the final letter of the Fortran name-P for photo 

and S for accelerometer (sensor). Calculations are made by HEAD at the times at 

which photo data is digitized. A subroutine within HEAD interpolates sensor data, 

using the two nearest points in time to produce acceleration and velocity data at 

the photo time points. 

Subject specific data as indicated in Table 3-2 is coded into HEAD and called 

as required to match the test subject whose data has been read from the scratch 

file. 

Table 3-3 lists the output variables which are calculated and attached to the 

DRD scratch file which ran HEAD. Note six variables are also stored in a separate 

file for use by NECK, indicating that the latter program can be run only in 

conjunction with HEAD. The block diagram of Figure l-l indicates how HEAD 

interfaces with the DRD package and with NECK. 

3.2 USE OF THE HEAD PROGRAM 

The variables of Table 3-l must be present in the scratch file of the DRD. 

When a variable name appears more than once in the scratch file, the first is 

s lected for use by HEAD. 

(1) Neck variables ANXXOS and VNXXOS are included as input to HEAD in order to 
enter them in the database at the photo timesteps. They are not required for head 
computations. 
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TABLE 3-1. INPUT VARIABLES FOR THE HEAD PROGRAM 

FORTRAN 
SYMBOL 

AAXXOS, AAYXOS, AAZXOS 

ANXXOS 

PHAOXP, PHBOZP, PHC03P 

PNAOXP, PNB02P, PNCO3P 

QHAOXS, QHBOXS, QHCOXS 

RHAOXS, RHBOXS, RHOCOXS 

TIME 

VNXXOS 

. 

ANALYSIS GENERAL DEFINITION(I) 
SYMBOL 
(VOLUME I) 

=Ax’=Ay =At Linear acceleration of the head 
anatomical origin 

Linear acceleration of the Tl 
anatomical origin 

eHx’ eHy’ ‘Hz Euler angle description of read 
rotation 

‘Nx’ ‘NY’ ‘Nz Euler angle description of I’1 
vertebral rotation 

axsa 9az Y 

W*‘W ‘Wt Y 

Angular acceleration of the head 

Angular velocity of the head 

Time at which photo data iq, 
digitized 

Linear velocity of the T1 
anatomical origin 

(1) The input variables are fully defined in Appendix A. 
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TABLE 3-2. SUBJECT SPECIFIC DATA STORED WITHIN THE HEAD PROGRAM 

FORTRAN ANALYSIS GENERALIZED DESCRIPTION 
SYMBOL SYMBOL 

(VOLUME I) 

IX, IY, 12 

MH 

PXY, PXZ 
PYX, PYZ 
PZX, PZY 

I xx’ Iyy’ L 

MH 

I 
XY’ 

I I x2’ Yz 

Centroidal mass moment of inertia 
coefficients of the instrumented 
head about the X, Y, and 2 axis, 
respectively, of the head 
anatomical coordinate system 

Mass of the instrumented head 

Centroidal mass product of inertia 
coefficients of the instrumented 
head 

RCOX, RCOY, RCOZ ‘G/Ox9 ‘G/Oy”G/Oz Position of the head center-of- 
gravity relative to the occipital 
condylar point (head anatomical 
components). 
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TABLE 3-3. OUTPUT VARIABLES FOR THE HEAD PROGRAM 

FORTRAN 
SYMBOL 

AGXP, ACYP, AGZP 

ANXOP 

FOXLP, FOYLP, FOZLP/ 
TOxLP, TOZLP, TOZLP 

FOXP, FOYP, FOZP 

TOxP, TOYP, TOZP 

FOXTP, FOYTP, FOZTP 
TOXTP, TOYTP, TOZTP 

THTIXP, THtYP 

ANALYSIS 
SYMBOL 
(VOLUME r) 

=Gx’ ky’ =cz 

F 
Ox’ FOy’ FOZ 

1 Ox’ Toy’ Toz 

(1) The output variables are fully defined in Appendix B. 

(2) Variables which are stored for use by program NECK. 

(1) GENERALIZED DEFINITION 

Linear acceleration of the head 
center-of-gravity 

Linear acceleration of the Tl 
anatomical origin 

Laboratory coordinate system 
components of force/torque 
applied to the head by the neck (2) 

Head anatomical coordinat: 
system components of forcl?/torque 
applied to the head by the neck 

To anatomical coordinate system 
components of force/torque 
applied to the head by the neck 

Angular orientation of the head 
relative to the torso. 
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4. PROGRAM FOR CALCULATION OF NECK KINEMATIC AND LOAD 

RESPONSE (NECK) 

4.1 DESCRIPTION 

The kinematic and load response of the neck, as described in Volume I by 

equations (I), (21, (31, (9, (1 I), (141, (22) and (23) are calculated by the NECK 

program. The program is designed for use in conjunction with the DRD and HEAD 

programs as noted in the previous section. Table 4-1 lists the NBDL defined 

variables which NECK reads from a DRD scratch file and from HEAD=* All input 
variables are photo-derived so there is no need for interpolation of sensor data as 

in HEAD. 

Subject specific data as indicated in Table 4-2 is coded into NECK and is 

called as required to match the test subject whose data has been read from the 

scratch file. Parameters ARP, BR and DNZMN are used to correct the data for 

observed error in the vertical mounted position of the Tl instrumentation as 

described in Section 5.1. This data correction is made in NECK thereby preserving 

the original database for use by other researchers. Provision has not been made for 

display of the corrected variable, DNZSOP, since it was not required for 

presentation of study results. 

Table 4-3 lists the variables which are calculated and attached to the DRD 

scratch file which was used to run NECK. Figure 1-I is a block diagram which 
indicates how NECK interfaces with DRD and HEAD. 

4.2. USE OF THE NECK PROGRAM 

The variable of Table 4-I must be present in the scratch file of the DRD. 

When a variable name appears more than once in the scratch file, the first is 

selected for use by NECK. 

*Reduced versions of HEAD and NECK, that require only photo-derived variables 
were used to process data from Wayne State University and the University of 
Michigan. In the reduced programs, there is no input to NECK required from HEAD. 
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TABLE 4-l. INPUT VARIABLES FOR THE NECK PROGRAM 

FORTRAN 
SYMBOL 

FROM DRD SCRATCH FILE: 

DAXSOP, DAYSOP, DAZSOP 

DNXSOP, DNYSOP, DNZSOP 

PHAOXP, PHBOZP, PHC03P 

PNAOXP, PNBOZP, PNC03P 

TIME 

FROM HEAD PROGRAM: 

FOXLP, FOYLP, FOZLP 
TOXLP, TOYLP, TOZLP 

ANALYSIS GENERALIZED DEFINITIO@ - 
SYMBOL 
(VOLUME I) 

‘A 

‘T 

‘Nx’ *NY’ ‘Nt 

Displacement of the head relative 
to the sled 

Displacement of the Tl ver tebral 
body relative to the sled 

Euler angle description of head 
rotation 

Euler angle description of T 1 
vertebral rotation 

Time at which photo data is 
digitized 

Laboratory coordinate system 
components of force/torque 

applied to the head by the neck. 

(1) The input variables are fully defined in Appendix A. 
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TABLE 4-2. SUBJECT SPECIFIC DATA STORED WITHIN THE NECK PROGRAM 

FORTRAN 
‘SYMBOL 

ANALYSIS 
SYMBOL 
(VOLUME I) 

GENERALIZED DEFINITION 

ARP, BR, DNZMN 
a*,pll , 

(OR)2 
(DNZSOP)M 

a, b, ‘Tz 
Least squares fit parameteis 
for correcting Tl vertical 
position DNZSOP 

RCAX, RCA2 ‘G/Ax’ ‘C/At Position of the head center-of- 
gravity relative to the head 
anatomical origin (head anatomical 
components - 

*a = (DNZSOP)M + c (RATIP)M 
taRI 
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FORTRAN 
SYMBOL 

PSI 

RATIP 

ROTIP 

TENTXP, 
TENTYP 

TETHNP 

TABLE 4-3. OUTPUT VARIABLES FOR THE NECK PROGRAM 

ANALYSIS 
SYMBOL 
(VOLUME I) 

JlC 

‘O/T-‘O/A 

‘O/T-‘O/C 

0x’ 0y 

$1 

TIXLP, TlYLP, 
TlZLPcomponents of the torque 

Tl XTP, Tl YTP 
TIZTP 

GENERALIZED DEFINITIONS(l) 

Externally observed head twist 
relative to the torso 

Distance from the Tl vertebral to 
the head anatomical origm 

Distance from the Tf vertebral to 
the occipital condylar point (“Neck 
chord length”) 

Angular orientation of the neck 
chord vector relative to thcb torso 

Internally measured head twist 
about the head z-axis 

Laboratory coordinate system 

applied to the neck by the torso 

To coordinate system components 
of the torque applied to the neck 
by the torso 

(I) The output variables are fully defined in Appendix B. 
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APPENDIX A 

DEFINITION OF VARIABLES CONTAINED IN THE NBDL DATBASE 

(REPRODUCED FROM REF. 4) 
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AAXXOS 

AAAYXOS 

AAZXOS 

QHAOXS 

QHBOXS 

QHCOXS 

VAXXOS 

VAXSOS 

VAYXOS 

VAYSOS 

VAZXOS 

The component of linear acceleration of the head anatomical origin 
along the X axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

The component of linear acceleration of the head anatomical origin 
along the Y axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

The component of linear acceleration of the head anatomical origin 
along the f axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

Angular acceleration of the head about the X axis of head 
anatomical coordinate system as derived from mouth mount 
accelerometer data. 

Angular acceleration of the head about the Y axis of the head 
anatomical coordinate system as derived from mouth mount 
accelerometer data. 

Angular acceleration of the head about the 2 axis of the head 
anatomical coordinate system as derived from mouth mount 
accelerometer data, 

The component of linear velocity of the head anatomical origin 
along the X axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

The component of linear velocity of the head anatomical origin 
along the X axis of the sled coordinate system with respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

The component of linear velocity of the head anatomical origin 
along the Y axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

The component of linear velocity of the head anatomical origin 
along the Y axis of the sled coordinate system with respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

The component of linear velocity of the head anatomical origin 
along the 2 axis of the laboratory coordinate system with respect to 
fixed laboratory coordinate system as derived from mouth mount 
accelerometer data. 
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VAZSOS The component of linear velocity of the head anatomical origin 
along the 7 axis of the sled coordinate system with respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

RHAOXS Angular velocity of the head about the X axis of the head 
anatomical coordinate system as derived from mouth mount 
accelerometer data. 

RHBOXS Angular velocity of the head about the Y axis of the head 
anatomical coordinate system as derived from mouth mount 
accelerometer data. 

RHCOXS Angular velocity of the head about the 2 axis of the anatomical 
coordinate system as derived from mouth mount accelerometer 
data. 

DAXXOS The component of linear displacement of the head anatomical origin 
along the X axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

DAXSOS The component of linear displacement of the head anatomical origin 
along the X axis of the sled coordinate system with respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

DAYXOS The component of linear displacement of the head anatomical origin 
along the Y axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

DAYSOS 

DAZXOS 

DAZSOS 

The component of linear displacement of the head anatomical origin 
along the Y axis of the sled coordinate system with respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

The component of linear displacement of the head anatomical origin 
along the 2 axis of the laboratory coordinate system with respect to 
the fixed laboratory coordinate system as derived from mouth 
mount accelerometer data. 

The component of linear displacement of the head anatomical origin 
along the Z axis of the sled coordinate system with respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 
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PHAOXS 

PHBOZS Same as PHAOXS except about the carried 
Y axis. 

Same as PHAOXS except about the carried 
2 axis. J 

EULER 
ANGLES 

PHC03S 

4HOOlS Quaternions - The four variables which define the angular 
4HOOZS orientation of the head anatomical coordinate system relative to the 
4H003S laboratory coordinate system as derived from mouth mount 
4H004S accelerometer. 

ANXXOS The component of linear acceleration of T anatomical origin along 
the X axis of the laboratory coordinate sy tern 5 with respect to the 
fixed laboratory 

ANYXOS 

ANZXOS 

QNAOXS 

QNBOXS 

QNCOXS 

VNXXOS 

VNXSOS 

Angle of rotation of the head about 
the X axis of the head anatomical 
coordinate system as derived from 
mouth mount acceleromter data. Head 
anatomical coordinate system is 
initially aligned with the laboratory 
coordinate system. 

The component of linear acceleration of the T anatomical origin 
along the Y axis of the laboratory coordinate sys i em with respect to 
the fixed laboratory coordinate system as derived from Tl mount 
accelerometer data. 

The component of linear acceleration of the T 
l 

anatomical origin 
along the 2 axis of the laboratory coordinate sys em with respect to 
the fixed laboratory coordinate system as derived from T1 mount 
accelerometer data. 

Angular acceleration of T (first Thoracic vertebral body) about the 
Y axis of the T anatoml 
mount accelero eter data. A 

4 al coordinate system as derived from T1 

Angular acceleration of T (first Thoracic vertebral body) about the 
Y axis of the Tl anatoml 4 
mount accelerometer data. 

al coordinate system as derived from T1 

Angular acceleration of T (first Thoracic vertebra! body) about the 
2 axis of the Tl anatoml -4 al coordinate system as derived from Tl 
mount accelerometer data. 

The component of linear velocity of the T1 anatomical origin along 
the X axis of the laboratory coordinate system with respect to the 
fixed laboratory coordinate system as derived from Tl mount 
accelerometer data. 

The component of linear velocity of the Tl anatomical origin along 
the X axis of the sled coordinate system with respect to sled 
coordinate system as derived from accelerometer data. The sled 
coordinate system is aligned with the laboratory coordinate system 
and translates with the sled. 
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VNYXOS 

VNYSOS 

VNZXOS 

VNZSOS 

RNAOXS 

RNBOXS 

RNCOXS 

DNXXOS 

DNXSOS 

DNYXOS 

The component of linear velocity of the T anatomical origin along 
the Y axis of the laboratory coordinate sy tern 5 with respect to the 
fixed laboratory coordinate system as derived from TI mount 
accelerometer data. 

The component linear velocity of the T1 anatomical origin along the 
Y axis of sled coordinate system with respect to sled coordinate 
system as derived from accelerometer data, The sled coordinate 
system is aligned with the laboratory coordinate system and 
translates with the sled. 

The component of linear velocity of the T anatomical origin along 
the X axis of the laboratory coordinate sy tern i with respect to the 
fixed laboratory coordinate system as derived from TI mount 
accelerometer data. 

The component of linear velocity of the T1 anatomical origin along 
the 2 axis of sled coordinate system with respect to sled coordinate 
system as derived from accelerometer data. The sled coordinate 
system is aligned with the laboratory coordinate system and 
translates with the sled. 

Angular 
axis of the 1 
mount acceler 

Angular 
axis of the T 
mount acceler 

(first Thoracic vertebral body) about the Y 
ical coordinate system as derived from T1 

(first Thoracic vertebral body) about the Z 

mount acceler 
ical coordinate system as derived from T1 

The component of linear displacement of the T 
t’ 

anatomical origin 
along the X axis of the laboratory coordinate sys em with respect to 
the fixed laboratory coordinate system as derived from T mount 
accelerometer data. 1 

The component of linear displacement of the T anatomical origin 
along the X axis of the sled coordinate system &ith respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

The component of lmear displacement of the T 
along the Y axis of the laboratory coordinate 

anatomical origin 
sys t’ em with respect to 

the fixed laboratory coordinate system as derived from TI mount 
accelerometer data. 
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DNYSOS 

DNZXOS 

DNZSOS 

PNAOXS 

PNBOZS 

PNC03S 

4NOOlS 

ACXXOS 

vcxxos 

DCXXOS 

VAXSOP . 

The component of linear displacement of the T anatomical origin 
alqng the Y axis of the sled coordinate system kith respect to the 
sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

The component of linear displacement of the T 
along the 2 axis of the laboratory coordinate 

anatomical origin 
sys d em with respect to 

the fixed laboratory coordinate system as derived from Tl mount 
accelerometer data. 

The component of linear displacement of the T 
along the 2 axis of the sled coordinate system 4. 

anatomical origin 
lth respect to the 

sled coordinate system as derived from accelerometer data. The 
sled coordinate system is aligned with the laboratory coordinate 
system and translates with the sled. 

Angle of rotation of Tl (first Thoracic vertebral 
body) about the X axis of the T anatomical 
coordinate system as derived frbm T mount 
accelerometer data. The T anatom cal f 
coordinate system is initial& aligned with 

I 

EULER 
the laboratory coordinate system. ANGLES 

Same as PNAOXS except about the carried Y axis. 

Same as PNB02S except about the carried 2 axis. 

Quaternions - the four variables which define the angular 4N002S 
orientation of the T 

1 
anatomical coordinate system 4N003S 

relative to the labora ory coordinate system as 4NOO4S derived 
from T l mount accelerometer data. 

Linear acceleration of the sled along the X axis of the laboratory 
coordinate system with respect to the fixed laboratory coordinate 
system as measured by sled mounted accelerometer. 

Linear velocity of the sled along the X axis of the laboratory 
coordinate system with respect to the fixed laboratory coordinate 
system as derived from sled mounted accelerometer data. 

Linear displacement of the sled along the X axis of the laboratory 
coordinate system with respect to the fixed laboratory coordinate 
system as derived from sled mounted accelerometer data. 

The component of linear velocity of the head anatomical origin 
along the X axis of the sled coordinate system with respect to the 
sled coordinate system as &rived from mouth mount photo target 
data. The sled coordinate system is aligned with the laboratory 
coordinate system and translates with the sled. 
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VAYSOP 

VAXSOP 

RHAOXP 

RHBOXP 

RHCOXP 

DAXSOP 

DAYSOP 

DAZSOP 

PHAOXP 

PHB02P 

PHC03P 

The component of linear velocity of the head anatomical origin 
along the Y axis of the sled coordinate system with respect to the 
sled coordinate system as derived from mouth mount photo target 
data. The sled coordinate system is aligned with the laboratory 
coordinate system and translates with the sled. 

The component of linear velocity of the head anatomical origin 
along the 2 axis of the sled coordinate system with respect to the 
sled coordinate system as derived from mouth mount photo target 
data. The sled coordinate system is aligned with the laboratory 
coordinate system and translates with the sled. 

Angular velocity of the head about the X axis of the head 
anatomical coordinate system as derived from mouth mount photo 
target data. 

Angular velocity of the head about the Y axis of the head 
anatomical coordinate system as derived from mouth mount photo 
target data. 

Angular velocity of the head about the 2 axis of the head 
anatomical coordinate system as derived from mouth mount photo 
target data. 

The component of linear displacement of the head anatomical origin 
along the X axis of the sled coordinate system with respect to the 
sled coordinate system as derived from mouth mount photo target 
data. The sled coordinate system is aligned with the laboratory 
coordinate system and translates with the sled. 

The component of linear displacement of the head anatomical origin 
along the Y axis of the sled coordinate system with respect to the 
sled coordinate system as derived from mouth mount photo target 
data. The sled coordinate system is aligned with the laboratory 
coordinate system and translates with the sled. 

The component of linear displacement of the head anatomical origin 
along the 2 axis of the sled coordinate system with respect to the 
sled coordinate system as derived from mouth mount photo target 
data. The sled coordinate system is aligned with the laboratory 
coordinate system and translates with the sled. 

Angle of rotation of the head about the X axis 
of the head anatomical coordinate system 
as derived from mouth mount photo target 
data. Head anatomical coordinate system 
is initially aligned with the laboratory 

1 

EULER 
coordinate system ANGLES 

Same as PHAOXP except about the carried Y axis. _ 
I 

Same as PHBOZP except about the carried 2 axis. 
J 
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4HOOlP 
4HOO2P 
4H003P 
4HOO4P 

VNXSOP 

VNYSOP 

VNZSOP 

Quaternions - The four variables which define 
the angular orientation of the head anatomical 
coordinate system relative to the laboratory 
system as derived from mouth mount photo target 
data. 

The component of linear velocity of the T1 anatomical origin along 
the X axis of the sled coordinate system with respect to the sled 
coordinate system as derived from T mount photo target data. The 
sled coordinate system is aligned J- lth the laboratory coordinate 
system and translates with the sled. 

The component of linear velocity of the T anatomical origin along 
the Y axis of the sled coordinate system &ith respect to the sled 
coordinate system as derived from T mount photo target data. The 
sled coordinate system is aligned VJ- Ith the laboratory coordinate 
system and translates with the sled. 

The component of linear velocity of the T anatomical origin along 
the 2 axis of the sled coordinate system Iv- Ith respect to the sled 
coordinate system as derived from T mount photo target data. The 
sled coordinate system is aligned 4. Ith the laboratory coordinate 
system and translates with the sled. 

RNAOXP (first Thoracic vertebral body) about the X 
ical coordinate system as derived from T1 

RNBOXP (first Thoracic vertebral body) about the Y 
coordinate system as derived from TI 

RNCOXP (first Thoracic vertebral body) about the 2 
ical coordinate system as derived from TI 

DNXSOP The component of linear displacement of the T 
along the X axis of the sled coordinate system 

anatomical origin 

sled coordinate system as derived from T 
&ith respect to the 

mount photo target data. 
The sled coordinate system is aligned \Jith laboratory coordinate 
system and translates with the sled. 

DNYSOP The component of linear displacement of the T 
along the Y axis of the sled coordinate system k 

anatomical origin 

sled coordinate system as derived from T 
Ith respect to the 

The sled coordinate system is aligned 
mount photo target data. 

kth laboratory coordinate 
system and translates with the sled. 

DNZSOP The component of linear displacement of the TI anatomical origin 
along the Z axis of the sled coordinate system with respect to the 
sled coordinate system as derived from T 
The sled coordinate system is aligned 

mount photo target data. 
dith laboratory coordinate 

system and translates with the sled. 
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PNAOXP 

PNB02P 

PNC03P 

4NOOlP 
4NOO2P 
4N003P 
4NOO4P 

TIME 

Angle of rotation of Tl 
(first Thoracic vertebral body) 
about the X axis of the T 
anatomical coordinate sy !! tern as 
derived from fl mount photo 
target data. The TJ anatomical 
coordinate system IS initially aligned 
with the laboratory coordinate system. 

Same as PNAOXP except about the carried 
Y axis. 

Same as PNBOZP except about the carried 
Z axis. 

Quaternions - The four variables which 
define the angular orientation of the 
T anatomical coordinate system 
te ative ‘t to the laboratory coordinate 
system as derived from Tl mount photo 
target data. 

Time at which exposure occurred for film 
frames that were digitized to produce 
photo variables. 

EULER 
ANGLES 

The unit of all variables are consistent with 

Linear measure - meters 
Angular measure - radians 
Time measure - seconds 
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APPENDIX 0 

DEFINITION OF CALCULATED VARIABLES BY THE HEAD AND NECK PROGRAMS 

B-l/B-2 



FORTRAN 
SYMBOL 

ACXP 

ACYP 

AGZP 

FOXLP 

FOYLP 

FOZLP 

FOXP 

FOYP 

FOZP 

FOXTP 

FOYTP 

FOZTP 

PSI 

DEFINITION 

The linear accleration of the head center of gravity along the x-axis 
of the head anatomical coordinate system with respect to the fixed 
laboratory coordinate system. 

The linear accleration of the head center of gravity along the y-axis 
of the head anatomical coordinate system with respect to the fixed 
laboratory coordinate system. 

The linear accleration of the head center of gravity along the z-axis 
of the head anatomical coordinate system with respect to the fixed 
laboratory coordinate system. 

The force applied by the neck to the head parallel to the laboratory 
x-axis and passing through the occipital condylar point. 

The force applied by the neck to the head parallel to the laboratory 
y-axis and passing through the occipital condylar point. 

The force applied by the neck to the head parallel to the laboratory 
z-axis and passing through the occipital condylar point. 

The force applied by the neck to the head at the occipital condylar 
point parallel to the x-axis of the head anatomical coordinate 
system. 

The force applied by the neck to the head at the occipital condylar 
point parallel to the y-axis of the head anatomical coordinate 
system. 

The force applied by the neck to the head at the occipital condylar 
point parallel to the z-axis of the head anatomical coordinate 
system. 

The force applied by the neck to the head parallel to the x-axis of 
the To coordinate system and passing through the occipital condylar 
point. 

The force applied by the neck to the head along the y-axis of the T 
coordinate system and passing through the occipital condylar point.’ 

The force applied by the neck to the head along the z-axis of the To 
coordinate system and passing through the occipital condylar point. 

The angle between the y-axis of the To coordinate system and the 
projection of the y-axis of the head anatomical coordinate system 
onto the x-y plane of the To coordinate system. 
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FORTRAN 
SYMBOL DEFINITION 

RATIP The distance from the head anatomical origin to the T anatomical 
origin as derived from photographic data. 

ROTIP The distance from the occipital condylar to the T anatomical origin. 

TENTYP The angle between the z-axis of the To coordinate system and the 
projection of the neck chord vector onto the x-z plane of the To 
coordinate system. 

TENTXP 

TETHNP 

THTIYP 

THTIXP 

TOXLP 

TOYLP 

TO2 LP 

TOXP 

TOYP 

TOZP 

TOXTP 

TOYTP 

TOZTP 

TIXTP 

The angle between the neck chord vector and the x-z plane of the 
To coordinate system. 

The angle between the y-axis of the head anatomical coordinate 
system and the projection of the y-axis of the T coordinate system 
onto the y-y plane of the head anatomical coordi8ate systems. 

The angle between the z-axis of the To coordinate system and the 
projection of the z-axis of the head anatomical coordinate system 
onto the x-z plane of the To coordinate system. 

The angle between the z-axis of the head anatomical coordinate 
system and the x-z plane of the To coordinate system. 

The moment applied by the neck to the head about an axis parallel 
to the laboratory x-axis. 

The moment applied by the neck to the head about an axis parallel 
to the laboratory y-axis. 

The moment applied by the neck to the head about an axis parallel 
to the laboratory z-axis. 

The moment applied by the neck to the head axis that is parallel to 
the x-axis of the head anatomical coordinate system. 

The moment applied by the neck to the head axis that is parallel to 
the y-axis of the head anatomical coordinate system. 

The moment applied by the neck to the head axis that is parallel to 
the z-axis of the head anatomical coordinate system. 

The moment applied by the neck to the head about an axis parallel 
to the z-axis of the To coordinate system. 

The moment applied by the neck to the head about an axis parallel 
to the y-axis of the To coordinate system. 

The moment applied by the neck to the head about an axis parallel 
to the z-axis of the To coordinate system. 

The moment applied by the torso to the neck about an axis parallel 
to the x-axis of the To coordinate system. 
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FORTRAN 
SYMBOL DEFINITION 

TlYTP The moment applied by the torso to the neck about an axis parallel 
to the y-axis of the To coordinate system. 

TlZTP The moment applied by the torso to the neck about an axis parallel 
to the z-axis of the To coordinate system. 
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APPENDIX C 

FORTRAN CODING OF THE DATA RETRIEVAL ANALYSIS AND DISPLAY SOFTWARE 
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The programs contained in this appendix are listed below. The general 

purpose programs listed are available on the NHTSA VAX in two locations; 

TSCPROCLIB and ASCPROCLIB. 

COMP 

XTRAC 

XTRBLK 

ACCDIS 

DSPLAY 

EXTRCT 

DCIFER 

DIRECT 

STANDEV 

STDCAL 

SMEAN 

MATH 

MNMX 

CURD 

LABLE 

SYMBOL 

TITLE 

DSP-WPACE 

DSP-OVERLA Y 

rwcfe w (NECK) 

TRQPHOR (HEAD) 
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SUBROUTINECOMP 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 

* I SUBROUTINE COMP 
+ INCLUDE module for NCKPHO FOR SC TRQPHO FOR 
l 

REAL DAXSOP(6O0),DAYSOP(6OO~,DAZSOP~6OO),DNXSOP~6OO~, 
3c DNYSOP~6OO~,DNZSOP~6OO~,PHAOXP~6OO~~PHBO2P~6OO~,PHCO3P~6OO~, 
& PNAOXP~6OO~,PNB02P~6OO~,PNCO3P~6OO~~TARRY~6OO~,dcxsop~6OO~ 

+ . 

COMMON /INDATA/ DAXSOP, DAYSOP, DAZSOP, DNXSOP, DNYSOP, DNZSOP, 
& PHAOXP, PHB02P, PHC03P, PNAOXP, PNB02P, PNC03Pa TARRY, DCXSOP 

l 
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SUBROUTINE XTRAC . 

, 
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PROGRAM XTRAC 
Jr XTRAC : 

. 

-A- Thl c 1s the VAX verclon of the DEC-10 ~~leck Dar3 nns,l~~cl s 
-k Package originally written for Curt Spenny. 
% 
* VAX conversion and enhancement by Doug Gordon 
* Tweaking. repairs, and further enhancement by 
* R. Stevens 
* SDC 

* Parameters for DCIFER.FOR 

BYTE UNITS2(100) 
INTEGER*2 NUMB2(100) 
INTEGER INDX83(41) ,INDX93[44),INDX96(1) ,NUM,SUB,RECNUM, 

6, NMTMP(3),VARTMP,INDX44(4),INDX49(2), 
& INDX60(2) ,INDX64(6) ,INDX65(5) ,INDX67(5) ,WRDTMP 

REAL A~801),B(801),C~801),MAX2(lOO~,MIN2~lO~),SINIT 
CHARACTER*6 NAME2(100),RUN2(100) 
CHARACTER*5 LISTH(9) 
CHARACTER NENNAM*40 
character dname*132 
character filnam*30,varnam*6 

INCLUDE ‘XTRBLWLI ST’ 
include ‘dsppltblk.for/list’ 

DATA LIST/‘EXT’,‘WlA’,‘ADD’,‘SUB’,‘DIR’,’END’,’CLE’, 
6, ‘FIL’,‘CON’,‘DIU’,‘NOR’,‘GET’,‘DSP’,’STA’/ 

DATA LIST2/‘RUN’ ,‘SUB’/ 
DATA LI STB/‘ALL’/ 
DATA LI ST4/‘VAR’/ 

* RUN NUMBERS 

$ RUN NUMBERS 

1 Start of lateral test runs 
DATA LISTR/‘LX1785’,‘LX1793’,‘LX1831’,’LX186O’ ,‘LX1274’, 

& ‘LX1916’,‘LX196O’,‘LX1998’ ,‘LX2010’ ,‘LX2013’ ,‘LX2027’, 
& ‘LX2032’ ,‘LX2056’,‘0(206O’,‘LX2072’ ,‘LX209O’.‘LX2102’, 
6, ‘LX2124’ ,‘LX2137’ ,‘LX2148’ ,‘LX2151’ ,‘LX2182’ ,‘LX2282’, 
& 
& 

‘LX2294’,‘LX2298’,‘LX2302’,‘~2313’,’LX2326’,’LX2338’, 
‘LX2341’ ,‘LX2355’, 

3 ‘LX1454’;‘LX1456’;%Xl457’, 
& ‘LX1458’,‘LX1468’ ,‘LX147O’,‘LX1475’,‘LXl484’ ,‘LX1487’, 
& ‘Lx1501’,‘Lx1503’,‘Lx1504’ ,‘LX1505’ ,‘LX1507’,‘LY1509’, 
6, ‘LX1510’,‘U(1512’,‘LX1513’,‘LX1524’,’LX1525’,’LX1526’, 
6 ‘LX1528’ ,‘LX1471’ ,‘LX1474’, 

1 new nbdl lateral test runs 
& ‘LX4050 ,‘LX4052’ ,‘LX4053’ ,‘LX4054’ ,‘LX4055’, ‘LX4057’, 
& ‘LX4058’~‘LX4059’,‘LX4060’,‘LX4068’,’~4069’,’LX4070’, 
6 ‘LX4071’,‘LX4073’,‘LX4074’,‘LX4075’,’LX4076’,’LX4~178’, 
6 ‘LX4079’,‘LX4080’,‘LX408l’,‘LX4083’,’LX4084 ,‘LX4085’, 
& ‘L~{4088’,‘LX4089’,‘LX409O’,‘LX4092’,’LX4093’,’LX4~~94’, 
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_-- 

& ‘LX4095’ ,‘L&4097’,‘LY4098’,‘L~4099’ ,‘LX41OO’ ,‘LX4104’ 1 
& ‘LX4107’ ,‘LX4109 ,‘LX4110’ ,‘LX4111’ ,‘LX4115’, ‘LX4112’. 
8 ‘LX4114 , ‘LY4116’. ‘LX4118’ 1 ‘LX4119’ , ‘LY4120 ’ 1 ‘LX412Z 1 
8 LX4124’ ( LX4125’ ,‘LX4126’, LX412S’ ,‘LX4129 ,‘LX41~~1 , 

d ‘LX4131’,‘LX4133’,‘LX4134’,‘Lx4135’,’Lx4137’,’L~41~~ , 
6 ‘LX4139’,‘LX4140’,‘LX4142’,‘LX4143’,’LX4144’,’LX4145 , 
& ‘LX4147’,‘LX4148’,‘Lx4149’,‘Lx41s1’,’Lx4153’,’Lx41s5 , 

1 Start of obliquetest runs 
f ’ LX2763’ , ’ LX2770’ , ’ LX2772’ , ‘LX2784’ , 
6 ‘LX2786’,‘LX2799’,‘LX28Ol’,‘LX2813’,’LX2815’,’LX2827’, 
6 ~LX2829’,‘LX2843’,‘.LX2872/,‘LX2876/,/LX2916~,~L~2955~, 
6 ‘LX2973’,‘u(2979’,‘LX2982’,‘LX2985’,’LX29SS’,’L;~~~f49’, 
h ‘LX3053’,‘u(3061’,‘LX3065’,‘~3077’,’LX3085’,’LX3089’~ 
& ‘LX3093’, ‘LX3097’, ‘LX3100’, ‘LX3102’, ‘LX3106’, ‘LY3122’, 
& ‘Lx3129’,‘Lx3133’,‘Lx3145’,‘Lx314S’,’~3153’,’Lx3~5S’, 
6 ‘LX3417’) 

1 new nbdl oblique test runs 
& ‘LX4159’;‘LX4161’,‘W4162’,‘LX4163’,’LX4164’,’LX416~ , 
& ‘u(4167’,‘LX4168’,‘U4170’,‘LX4171’,’LX4172’,’LX4234’, 
P ‘U<423S’,‘LX4236’,‘LX4237’,‘LX4238’,’LX424O’,’LX4241’, 
6 ‘LX4242’,‘LX4243’,‘U4244’,‘LX4246’,’LX4247’,’LX424S , 
6 ‘LX4249’,‘u(4251’,‘LX4259’,‘LX426O’,’LX426l’,’LX4263’, 
& ‘U(4264’,‘LX4265’,‘U4266’,‘~4268’,’LX4269’,’LX4270’, 
6 ‘LX4271’,‘LX4276’,‘LX4277’,‘LX428O’,’LX4303’,’LX4281’, 
6 ‘LX4282’,‘LX4284’,‘W4286’,‘~4287’,’LX4288’~’LX4290’, 
6, ‘LX4291’, ‘LX4292’, ‘LX4293’, ‘LX4295’, ‘LX4296’, ‘LX4297’, 
6 ‘LX4298’,‘u(4301’,‘U4302’,‘~4305’,’Lx4306’,’LX4307’, 
& 'LX4309','LX431O','LX4313','LX4314','LX4316', 

1 Start of frontal test runs 
6 ‘LX3524’,‘LX3525’,‘LX353O’,‘LX3S3l’,’LX3536’, 
6 ‘LX3537’,‘U<3544’,‘L3548’,‘~35SO’,’LX3558’,’L~{35?~ , 
6 ‘LX3578’,‘U(3583’,‘LX3616’,‘D0T307’,’D0T308’,’D0T309 , 
& ‘DOT310’,‘DOT314’,‘DOT33l’,‘DOT332’,’DOT333’,’DOT343’, 
6 ’ DOT345’ , 

1 new nbdl frontal test runs 
s 
6 
& 
6 
6 
6 
6 
& 
6 
& 
h 
8 
6 
6 
6, 
6 
& 
& 
& 
6 

‘LX38Ol’,‘LX3809’,‘LX3824’,‘LX3779’~’L~37SO’,’L~~37:~12’, 
‘LX3783’,‘LX3785’,‘LX3786’,‘LX3788’,’LX3789’, LY379i , 

LX3793’,‘LX3794’,‘LX3796’,‘LX3797’,’LX3798~,’LX38~~1 i 
‘LX3803’,‘LX3804’,‘LX3805’,‘LY3807’ ,‘LX3808’ ,‘LX3812’, 
‘LX3814’ ,‘LX3815’ ,‘LX3817’ ,'LX3818' ,‘LX3819’ ,‘LX3823’, 
‘LX3821’, ‘LX3822’, ‘LX3851’, ‘l-X3852’, ‘LX3833’) ‘LX383i’. 
‘LX3839’,‘LX384O’,‘LX384l’,‘LX3842’,’LX3872’,’LX3901’, 
‘u(3918’,‘u(38S4’,‘U3856’,‘~388O’,’LX389O’,’LX3857’, 
‘LX3858’,‘LX3869’,‘LX387O’,‘LX387l’,’LX3875’,’LX3S76’, 
‘LX3878’,‘LX3882’,‘LX3883’,‘LX3885’,’LX3S86’,’LX388~‘, 
‘LX3889’,‘LX3924’,‘LX3893’,‘LX3894’,’LX3895’,’LX3898’, 
‘LX3903’,‘u(3900’,‘LX3904’,‘LX3906’,’LX390S’,’LX3909’, 
‘LX3913’,‘LX3914’,‘LX3916’,‘LX392O’,’~X392l’,’LX3926~, 
‘LX3927’,‘U(3928’,‘LX3942’,‘LX3953’,’LX3962’,’LX395S’, 
‘LX3939’,‘tX394O’,‘Lx394l’,‘Lx3944’,’Lx3945’,’LX3972’, 
‘LX3982’.‘LX3946’ ,‘LX3948’ ,‘LX3949’ ,‘LX3950 ,‘LK3951 , 
‘LX3954’,‘LX3955’,‘LX3957’,‘LX3959’,’LX3961’, ,‘3963 , 
’ LX3965’ , ’ LX3968’ , ’ LX3969 ’ , ’ LX3970 ’ , ‘LX3983’ , Lx39S5 ’ , 
‘LX3986’,‘LX3987’,‘LX3989’p’LX3990’,’LX3991 ,‘LX399E , 
’ Li3994’ 1 ‘LX3995’. ‘LX3997’. ‘LX3998’, ‘LX39c19’ - * 

c-9 



I new wsu data 
8 ’ DOT453’ , DOT454’, ‘T76008’, ‘DOT455’ ’ 

* 

* 

* 
* 

* 
* 
* 
* 

* 

Subject Numbers 
DATA LISTHi’H0083’ ,‘H0093’,‘H0096’ ,‘H0044’, 

6 ‘HO049 ,‘HO060’, ‘H0064’,‘H0065’,‘H0067’/ 
Uar 1 able Names 
DATA LISTW ‘TIME’, ‘AAXXOS’ , ‘AAYXOS’ , ‘AAZXOS’ , ‘QHAOXS’ , 

6 ‘QHBOXS’ g ‘QHCOXS’ , ‘UAXXOS’ , “JAXSOS’ , “JAYXOS’ , “JAYSOS’ , 
& ‘G’AZXOS’ ,‘UAZSOS’ ,‘RHAOXS’ ,‘RHBOXS’ ,‘RHCOXS’ ,‘DAX%DE’ , 
6 ‘DAXSOS’,‘DAYXOS’,‘DAYSOS’,‘W\ZXOS’,’DAZSOS’,’PHAOXS’, 
& ‘PHB02S’,‘PHC03S’,‘FHOOlS’,‘FHOO2S’,’FHOO3S’,’FH~~C~4S’, 
6 ‘ANXXOS’ , ‘ANYXOS’ , ‘ANZXOS’ , ‘QNAOXS’ , ‘QNBOXS’ , ‘QNCOXC , 
& ‘UNXXOS’ , ‘UNXSOS’ , ‘UNYXOS’ , ‘UNYSOS’ , ‘UNZXOS’ , ‘UNZSOS’ , 
& ‘RNAOXS’ , ‘RNBOXS’ , ‘RNCOXS’ ,‘DNXXOS’ ,‘DNXSOS’ ,‘DN‘IXOS’ , 
6 ‘DNYSOS’ ,‘DNZXOS’ ,‘DNZSOS’ ,‘PNAOXS’ ,‘PNBO2S’ ,‘PNCOSS’, 
h ‘FNOOlS’ ,‘FN002S’ ,‘FNOOBS’ ,‘FN004S’ ,‘ACXXOS’ .‘UC,~.XOS’ , 
6 ‘DCXXOS’ , ‘UAXSOP’ , ‘UAYSOP’ , ‘UAZSOP’ , ‘RHAOXP’ , ‘FHBOi(F’ , 
6 ‘RHCOXP’,‘DAXSOP’,‘DAYSOP’,‘DAZSOP’,’PHAOXP’,’PHBD2F’, 
& ‘PHC03P’,‘FH001P’,‘FHOO2P’,‘FHOO3P’,’FHOO4P’,’UN~SDP’, 
& ‘UNYSOP’ ,‘UNZSOP’ ,‘RNAOXP’ ,‘RNBOXP’ ,‘RNCOXP’ ,‘DNXSOF , 
& ‘DNYSOP’ , ‘DNZSOP’ ,‘PNAOXP’ , ‘PNBO2P’ ,‘PNC03P’, ‘DCXSOF , 
6 ’ FN002P’ , ’ FN003P’ , ’ FN004P’/ 

SubJect Data 
SubJect 83 

WTA 1NDX83/1,2,3,4,7,8,10,11,14,16,17,18,19,20,26,30,32, 
8 34,36,38,40,42,44,48,49,50,51,54,56,57,58,60,62,63,67,68, 
& 70,73,75,77,79/ 

SubJect 93 
DATA 1NDX93/5,6,9,12,13,15,21,22,23,24,27,28,29,31,~3,35, 

6 37,39,41,43,45,46,47,52,53,55,59,61,64,65,66,69,71,72,74, 
& 76,78,80,81,82,83,84,85,86/ 

SUbJeCt 96 
DATA INDX96/25/ 

SubJect 44 
DATA INDX44/90,98,103,108/ 

SubJect 49 
DATA INDX49/92,110/ 

SubJect 64 
DATA 1NDX64/88,109,96,100,104,105,' 

Subject 60 
DATA INDX60/91,93/ 

SubJect 65 
DATA INDX65/87,95,99,102,107/ 

SubJect 67 
DATA INDX67/89,94,97,101,106/ 

Array to indicate how to obtain data 
=o Data 1s on file 
= 1 Integrate once 
=2 Int grate twice 

DATA CREAT/7*0,1,0,1,0,1.4*0,2.1 ,2,1,13*0,1,0,1,0,1,~~~~~, 
a 2,1,2,1,2,1,8*0,1,2,3*1,13*0/ 

Glues Variable numb r stor d on fil us d to create valubis 
DATA 0R1~~‘1,20,21,22,23,24,25,20,11,21,12,~2,~~,14,~6,1~~~1~~, 
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* 

* 

*** 
*** 
*** 

6 11,21.l2,22,13,5,~,9.26,26,28,3i~,32,52,53,54,55,56,5i,52,4~, 
& 53,44~54,45,46,18,50,52,43,53,44,54,45,37,3~~41,5~,~~ 65, 
& 64,66,66,66.2,3,4,15,l?,lS.2,3,4,6,8,1~~,27,2~ 3’ =; ‘4.35, , da., A- ,c 
a 36,47,49,51,54.35,36,3E,40,42,59,61,65.65,’ 

Uni t types for DSPLAY labels 
DATA UNITYP/4,3*3,3*7,6*2,3*S,6-~1,3*5,4-,3*3,~~7,6-~~,~~~~, 

6 6*1,3*5,4*9.3,2,1,3~2,3*8,3*1,3*5~4*3,3*2,3*8,3*1,3*5,~-~3~ 
Flags for O=Sensor l=Photo 
DATA PHOT0/60*0,32*1/ 

1000 

& 

10 

1010 

1020 
6 
6 
h 
& 

1030 

& 

6 

1040 

START OF EXECUTABLE CODE 

KSTAT=LIB%INITJIMERO 
in-flags = 0 
call plot-questlons(ln-flags, dsplayQout_flags) 
WRITE(6,lOOO) 
FORMAT(/23X,‘Spenny Neck Data Analysis Package’ ,/I 
CALL OUTPUT-DATE-TIME(78) 
PRINT -k 
sue=0 
I CNT=O 
I FPLAC=O 
I SUB=0 
RECNUM=O 
I BLANK=0 
OPEN(UNIT=l ,FILE=‘SCRTCH’ ,STATUS=‘UNKNGWN’ ,ACCESS=‘DIRECT’ , 

MAXREC=MREC,RECL=RECLEN,ORGANIZATION=’RELATIUE’.ERR=O5’1 
READ(l,REC=l,ERR=lO) NUAR,NAME,RUN,MAX,MIN,UNITS,NUMS 
CLGSECUNIT-1) 
NEXTRD=l 
WRITE(6,lOlO) 
FORMAT(lX,‘XTR> ‘,%> 
I OPTl=O 
CALL DCIFER(3,14,LIST) 
IF(WHAT.EQ.1) THEN 

GOT0 10 
ELSE IF(WHAT.NE.5) THEN 

WRITE(6.1020) 
FORMAT(lX,‘Sorry - Cannnot identrfy this command’ ,flY, 
‘Commands are: EXTRACT ADD SUBTRACT VMAGNITUDE , ,‘i \ 
/ 

9 CONSTANT NORMALIZE DIVIDE DSPLAY’ ,/ lr, 
, DIRECTORY CLEAR FILE END’,/lg, 
I GET’/) 
WRITE(6,1030) 
FORMATIlX,’ Please te-enter complete line’/) 
GOT0 10 

ENDIF 
OPEN(UNIT=l ,FILE=‘SCRTCH’ ,STATUS=‘UNKNOWN’ ,ACCESS=‘DIFECT , 

MAXREC=MREC,RECL=RECLEN,ORGANIZATION=’RELATI~~E’ ,ERR=05 I 
NEXTRD=O 
G0T0[110,120,120,120,17~,1~0,2~1,30,130,130,130, 
140.180,181) ,WRDNUM 
NRITEt6,1010) 
FORMAT(/lX [Internal Confuslon...]‘i] 
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q-rr~~ b _ Lr’lease Call 3 Programmer.. .I’ 

3r 

* 

’ CLEAF ’ Command 

20 NEXTRD=O 
CALL DCIFER(3,1,DUM) 
IF(WHAT.NE.2) NVAR=O 
IF(WHAT.EQ.2) NVAR=IVAL 
WRITE(l,REC=l) NVAR,NAME,RUN,MAX,MIN,UNITS,NUME! 
CLOSE( UNIT=l) 
GOT0 10 

* 
30 

6 

1050 

1060 
& 

40 

50 
60 

1070 
6 
6 

1071 
8 
a 

‘FILE’ Command: 
READ(l,REC=l) NVAR,NAME,RUN,MAX,MIN,UNITS,NUMB 
CALL DCIFER(3,1,DUMMY) 
IF(WHAT.NE.7) GOT0 100 
NEWNAM=IMAGECFCHAR:LCHAR) 
OPEN(UNIT=20,FILE=NEWNAM,STATUS=’UNKNO~’,ACCESS=‘DIFELT’, 

MAXREC=MREC,RECL=RECLEN,ORGANIZATION-’RELATIVE’,E~~=~~~~~~ 
WRITE(6,1050) 
FORMAT(lX,‘Uariable Xs or ALL> ‘,$I 
NEXTRD=l 
CALL DCIFER(B,l,LIST3) 
print *,‘what=‘,what 
IF(WHAT.EP.5) THEN 

GOT0 80 
ELSE IF(WHAT.EQ.2) THEN 

NEXTRD-0 
GOT0 40 

ELSE 
WRITE(6,1060) 
FORMAT(lX,‘Varlables must be input by dlrectorl, number’,/, 
1X,’ or ALL - FILE command ignored.‘//) 
GOT0 70 

ENDIF 
READ120,REC=l,ERR=SO) NUMVAR,NAME2,RUN2,MA~Z,MIN2,~-~~~!T~;,fI~~~1-’E; 
GOT0 60 
NUMVAR=O 
IF(IUAL.GT.NUAR) THEN 

WRITE(6,1070) IUAL 
FORMAT(lX,‘Uariable number ‘,12,’ exceeds number of ‘, 

‘uarlables extracted - Check directory.‘,/lX, 
‘Copy stopped at previous uarlable.‘//) 

GOT0 70 
END1 F 
KOUNT=NUMVARtl 
lf(kount.gt.99)then 

wrlte(6,107l)kount 
format(lx, ‘Variable number ‘,13, ‘exceeds max imum numbrsr 

lx 9 ‘that can be flied (loo).‘/ 
1x9 ‘Copy stopped at previous uariatile.‘) 

got0 70 
endlf 
RUN2c KOClNT 1 =RCIN( IVAL) 
NAME2(KOUNT,=NAME(IUAL) 
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1080 
6 
6 

70 

* 
* 

: 80 

. 90 
I 

1090 
h 
6 

100 
1100 

MAX2[KOUNT~=MAh( I’JAL) 
MINZC KOChT 1 =MINl IUAL) 
UNITS2(K0UNT~=~-~NIT~~, IC’ALI 
NUM82( KOUluTi =NUMGI I~JAI 1 
PEADI’UNIT=I ,REC=IVkL-1) (El I I > , I I=1 ,NUM61 IVAL) I 
WRITE(20,REC=kount+l) ~E(II~,II=l,NUMBCIVAL~) 
NUMUAR=NUMUAR+l 
ISAUGI=IUAL 
CALL DCIFER(3,l,DUMMY) 
IF(WHAT.EQ.11 THEN 

GOTO 70 
ELSE IF(WHAT.EQ.2) THEN 

GOT0 60 
ELSE 

WRITE(6,lOSO) ISAUC! 
FORMAT(lX,’ Illegal characters found ln variable ‘, 

‘specification line - Last variable transferred ,iik, 
'was ',12//j 

END1 F 
WRITE(20,REC=l) NUMUAR,NAME2,RUN2,MAX2,MIN2,UNITSZ,NUM82 
CLOSE(UNIT=20) 
CLOSE(UNIT=I) 
GOT0 10 

ALL variables selected on FILE 
Append to NEWNAM 
NUtlUAR=O 
READ( 20, REC=l ,ERR=90) NUMUAR,NAME2,RUN2,MAX2,MIN2, UNITS2 ,NUMEZ 
IF(NUMUAR+NUAR.GT.lOO) THEN 

WRITE(6,1090) 
FORMAT(/lX,‘Appending to the speclfled file will create , 

‘more than 100 variables.‘/lx,‘FILE command aborted - ‘, 
'Please choose another file...'/) 

WRITE(6,1030) 
GOT0 10 

END1 F 
DO I I=1 ,NUAR 

KOUNT=I I+NUMUAR 
RUN2(KOUNT)=RUN(II) 
NAME2(KOUNT!=NAME(II) 
MAX2(KOUNT)=MAX( I I) 
MIN2(KOUNT)=MIN(II) 
UNITS2(KOUNT)=UNITS(II) 
NUMB2(KOUNT)=NUMB( I I) 
READ(UNIT=l,REC=II+l) (E(N),N=l,NUMB(II)) 
WRITE(20,REC=kounttl) (E(N),N=l,NUMB(II)) 

END DO 
N=NUARtNUMUAR 
WRITE(20,REC=l) N,NAME2,RUN2,MAX2,MIN2,UNITS2,NUMBZ 
CLOSE(UNIT=20) 
CLOSE(UNIT=l) 
GOT0 10 

WRITEi6,1100) 
FORMAT I *‘1X , ‘An error has occurred In the file speciflcatlon’, 
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* 
* 
* 

130 

* 
35 
* 

140 

a 
& 

150 
1110 

& 

jr 
* 
* 
* 

160 

& 

1120 

* 

/lY ( ' Please specify the file in quotes using ‘JAY conven lone I 
GOT0 10 . 

EXTPACT command: 
CALL EXTRCT 
GOT0 10 

First three MATH commands 

ICMD=WRDNUM-5 
NEXTRD=O 
CALL MATHCICMD) 
GOT0 10 

Last three MATH commands 

ICMD=WRDNUM-5 
CALL MATHCICMD) 
GOT0 10 

1 changed 1 to I; 

The 'GET' command - read a SCRTCH format file into SCFTCH.Cv4T 

CALL DCIFER(9,1,DUMMY) 
IF(WHAT.NE.7) THEN 

WRITE(6,llOO) 
WRITE(6,1030) 
GOT0 10 

ENDIF 
NEl.+JAM=IMAGE(FCHAR:LCHAR) 
OPEN(UNIT=21,FILE=NEWNAM,STATUS='OLD',ACCESS='DIRE~T', 

MAXREC=MREC,RECL=RECLEN,OR(3ANIZATION='RELATIUE',ERR=1~0, 
readonly,defaultflle=‘xtrac%db:.dat’) 

GOT0 160 
WRITE(6,lllO) NEWNAM(l:LLEN(NEWNAM)) 
FORMAT(/lX.'The file ',A,' does not exist or 1s not in gCRTCH o 
' format. GET command ignored.') 
GOT0 10 

The file exists, so delete the current SCRTCH.DAT, and then 
copy the new file In. 

CLOSE(UNIT=l,DISP='DELETE') 
OPEN(UNIT=l,FILE='SCRTCH',STATUS='N~',ACCESS='DIRECT', 

MAXREC=MREC,RECL=RECLEN,ORGANIZATION='RELATIUE'1 
READ(21,REC=l) NUAR,NAME,RUN,MAX,MIN,UNITS,NUMP. 
WRITE[l,REC=l) NUAR,NAME,RUN,MAX,MIN,UNITS,NUME 
DO JNK=2,NVAR+l 

READ(UNIT=21,REC=JNK~~E~II=1,NUMB(JNK-l~~ 
WRITE[1,REC=~JNK)(E(II),II=1,NUMBo, 

END DO 
CLOSEI'UNIT=~~) 
WRITE(6,1120) NEWNAMCl:LLEN(NEWNAM)) 
FORMAT~ilx,A,' successfully copi d'/) 
GOT0 10 
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-A- 
-k 

170 

f 
* 
* 

180 

* 
* 
* 

181 

* 
* 

05 

1125 
c 

190 
1130 

'DIR' command 

CALL D I F\ECT 
GI-~TO 10 

DSPLAY subsystem - see documentation In DSPLAY.FOF’ 

CALL DSPLAY 
GOT0 10 

‘STA’ 

f llnam- scrtch.dat’ 
lmagc=lmage(lc:lchar) 
call baway( Image) 
varnam=~mage(l:llen(Image)) 
call standev(fllnam,varnam) 
got0 10 

call getdlr(dnamc) 
wrltei6,1125)dname(l:llen(dname)) 
format(lx, ‘Error opening scratch file in directory :‘,a/ 

lx 9 ‘Cannot continue execution.‘) 
WRITE(6,1130) 
FORMAT(/lX,‘End of execution - XTRAC’/) 
CALL LIB%SHOW-TIMER(,l) 1 Elapsed time 
CALL LIBISHOW-TIMER( ,2) 1 CPU time 
CALL LIB%SHOW_TIMER(,5) 1 Page faults 
END 
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SUBROUTINE XTRBLK 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
001s 
0019 
0020 

SUBROUTINE XTRBLK 

BYTE UNITS(lOO),PHOT0(92) 
INTEGER*2 NUMB(100) 
INTEGER CREAT(92),ORIG(92), UNITYP(92), RECLEN, MREC, NVAR, WH,\T, 

84 FCHAR, WRDNUM, IVAL 
REAL MAX(100),MIN(100)~E(598)rTARRAY(598) 
CHARACTER+6 NAME(100).RUN(l00),LISTR(380),LISTG(92) 
CHARACTER+3 LIST(14),LIST2(2),LIST3.LIST4 
CHARACTER*!0 XRUN, IDa TEST, IRACE* 

COMMON /INPUT/ IMAGE, NEXTRD, XC, FCHAR, LCHAR, WHAT, LSTPOS, 
& WRDNUH, IVAL, VALUE 

COMMON /HEADER/ NVAR, NAME, RUN, MAX, MIN. UNITS, NUMB 
COMHON /INPEXT/ TARRAY,E 
COMMON /PHOTON/ PHOTO 
COHMON /DICTIO/ LISTR, LIST& LIST, LISTZ, LIST3, LIST4 
COMMON /VARATT/ CREAT, OR IG, UNITYP 

PARAMETER (MREC=lOl) 
PARAMETER (RECLEN=598) 
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SUBROUTINE ACCDIS 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0334 
0935 
0036 
0037 
0038 
GO39 
3040 
9041 
0042 
CO43 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
0057 

SUBROUTINE ACCDIS(SINIT, D~A,VINIT,IOPT1,PHOTO,NUM,TARIAY) 
* ACCDIS Douglas A Gordon 
* Arcon Corporation 
9 
9 Calculate velocltxes and displacements from 
* accelerations (sensor data) or velocities from 
* displacements (photographic data) 
46 
* - A(l) 1s input (accelerations or displacements) 
9 V(r) is requested output in REAL+8 format 
9 B(r) is requested outut returned as REAL+4 
4 TARRAY is variable time step array for photo data 
ff SINIT is initial displacement @ time T=O 
9 VINIT is lnltial velocity 4 time T=O 
* IOPTI = I, calculate velocities 
+ = 21 calculate displacements 
* PHOTO = II for photographic data (variable time step) 
it 

BYTE PHOTO 
REAL AtNUN), B(NUN), TARRAYCNUN) 
REAL*8 DELT~V(801),S(80l)~q~ql 

K=NUM- 1 
IF(PHOT0. EU I) GOT0 3 
DELT=O 000512 
IF(IOPT1 EQ 2) GOT0 2 

Calculate velocities from accelerations (sensor) 

V(l)=DBLEtVINIT) 

DO I=l,K 
V(I+l)=V(I)+DELT*DBLE(~A~I~+A~I+l))~ 

END DO 
C‘OTO 5 

9 

9 

9 

2 

9 

* 

9 

It 

3 

Calculate displacements from accelerations (sensor) 

V(l)=DBLE(SINIT) 
S(l)=DBLE(VINIT) 
DO I=l,K 

II=I+l 
Q=DELT*DDLE<(A(I)+A(II)f) 
S(IX)=S(I)+Q 
Ql=DELT*(S(I)+S(Il)) 
V(II)=V(I)+Ql 

END DO 
GOT0 5 

Calculate velocities from displacements with variable time 
step (photo) 

V(i)=VINIT 
DO I=l,K 
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0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 

DELT=TARRAY(I+l)-TARRAY 
V(I+l)=(A(I+l)-A(I))/DELT 

END DO 
Q 

+ Copy REAL*8 array V into REAL94 array B for return to main 
9 program 
* 

5 DO I=l, NUM 
B(I)=V(I) 

END DO 
RETURN 
END 
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-m--mm- 
**-**m*-*w-m* 

SUBROUTINE DSPLAY 
* DSP : Douglas A. Gordon 
* Arcon Corporation 
* 
* Plotting module of the Spenny Neck Analysis Pack age. 
* Currently supported with the TEKTRONIX TCS package, the 
* original used DISSPLA, and will never be conuerted to 
* that in the future. There is no 3-D plotting under TCS. 
* 

integer*4 dsplaySnum_cmds 
parameter (dsplaybnum-cmds - 11) 

byte l lreadyJasered/.false./, plotted-something, delete-it, 
6 copy-1 t 

INTEGER*4 READlIREAD2,XTMPLB,YTMPLB,ZTMPLB,I3RE.AD(4),RECLN, 
6 RECNM,PLSTC20,4),PLST3(2O,S),N3P~(3),NPLOT,N3PLOT,KPLOT, 
f BfWDQ, points(20), out-flags, tt-lun, submitJaser_file 

REAL XMM~,XWIX~,XMIN~,XMIN~,YMIN~,YMIN~,YM~U~,YMAX~,ZMAX~, 
Q ZMIN3,ARRAY1(59B),ARRAY2(598),ARRAY3(598), -xplt(598,20), 
6 yplt(598,20) 

CHARACTER TTL*30, dans+l , laser-f 1 le*252 
CHARACTER*3 LISTD(dsplaySnum-ands) ,LISTDl,LISTD2 
CHARACTER*10 RNTMP,XLABEL,YLABEL,ZLABEL,DUMMY,NAMTMP, 

6 LABEL(O:9) ,rntmps(20) 
. byte quit 

INCLUDE ‘XTRBLWLIST’ 
include ‘pltdef .for/ltst’ 
include ‘dsppltblk.for/lrst’ 

* 
DATA LISTD/‘DIR’,‘PLO’,‘PL3’,‘DIS’,‘~D’,’~R’,’COP’,’XSC’, 

6 ‘YSC’, ‘LAS’, ‘FIG’/ 
DATA DLWlY/’ ‘/ 
D&T6 LISTDl/‘RUN’/ 
DClTCS LI STD2/‘TIM’/ 
DATA LABEIJ’ ’ , ‘METERS’, ‘M/SEC’ , ‘M/SEC*SEC’ , ‘TIME’, ‘RADIANS’ , 

6 ‘NEWTON-M’, ‘RAD/SEC*2’, ‘RADIAN/SEC’, ‘NEWTONS’/ 
* START OF EXECUTABLE CODE 

out-flags = plt%m-box + pltSm_xlrne t pltSm-yline t plt%m-nosynr 
delete-it = .true. 
copy-it - .false. 

* The scratch file is opened and the dictionary information 
* is read from the first record. 
* NVAR = number of variables 

- 

* ME, 
* RW = arrays of 100 6 character fields, var names 6 runs 
* MAX, 
* MIN = arrays of 100 reals, min or max for each WE 
* WITS - array of 100 bytes containing +‘s 1-7 
* NUIB - array of number of points for the WE list 

OPP((UI(IT=~,FILEP’SCRTCH’,STATUSI’OLD’,~CCESS=‘DIRECT’, 
6 MAXREC=MREC,RECL=RECLEN,ORGANIZATION=’RELATIVE’, 
6 IOSTAT=IOS) 
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6 

* 
10 

1000 

6 

1010 
6 
6 
6 

1020 

READ(l,REC=l,IOSTAT=IOS) NUAR,NAME,RUN,MAX,MIN,UNITS, 
NUMB 

MARK=0 
NPLOT=O 
xuARN=o 
IWORD= 
RECNM=O 
N3PLOT-0 
KPLOT-0 
quit-.false. 

NOCTRD=l 1 read new card, next f 1eldf 
WRITE(6,lOOO) 
FORHAT(lX,‘DSP> ‘,S) 
CALL DCIFER(3,dsplaySnum~rnds,LISTD) 
NEXTRD=O 1 read same card, next field’ 
fF(WHAT.EQ.S) 

G0T0(20,30,240,250,690,680,291,3000,3010,3050,3030),~R@N~ 

IF(WHAT.EQ.l) GOT0 10 ' if end of card’ 
CIRITE(6,lOlO) ' otherulse...' 
WRITE(6,1020) 
FORMAT(lX,‘Sorry - cannot Identify this command’,/ 

lx, ’ Commands l r l : PLOT PL3D DIRECTORY DISPLAY’,/ 
lx,' XTRAC COPY XSCALE YSCALE’ ,/ 
lx,' LASER FIGURE END’/) 

FORM&T(lX,‘Please re-enter complete Ilne’,/,lx) 
GOT0 10 

+** ‘DIRECTORY’ 
* 

20 CALL DIRECT 
GOT0 10 

* ‘PLOT’ 
* 

30 CALL DCIFER(3,1,LISTDl) I look for RUN following PLOT’ 
IF(WHAT.NE.5) then 

r n tmp-dummy 
ic=lstpos 

l l se 
CALL DCIFER(6,NVAR,RUN) 1 check for ualld run ln dic.1 
:f(what.eq.S)then 

rn tmp=run(wrdnum) 
rl se 

WRITE(6,1030) 
WRITE(6,1020) 

1030 FOR?%T(/lX,‘Run number must follow the identifier RUN’/) 
got0 10 

l drf 
end1 f 

* 
60 call dcifer(3,l,listd2) 

if (what .eq .5) then 1 first war is time 
readl-999 
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call dclfer(3,l,lxstd2) 
if(what.eq.S)then ! second uat is time 

read2=999 
got0 110 

else 1 second ‘uar not time 
1c=lstpos 
do j=l,nvar 

lf(rUn(J).~q.rntmp)th9n ! if same run # 
namtmp=name(J 1 
call dcifer(6,l,namtmp) 1 check for right war 
if(what.eq.S))goto 100 1 right war 
ic-lstpos 1 keep looking 

endif 
enddo - 
wri te(6,1040) ! 2nd not in rcrtch 
wri te(6,lOSO) 
wri te(6,1020) 
got0 10 

endrf 
else ! f lrst war not time 

ic-lstpos 
do r-1 ,nvar 

if(run(i).cq.rntmp)then I check for right run 
namtmp=name( i 1 
call dcifer(6,l,namtmp) I check for right var 
if(what.eq.S)then 1 if right uat 

r eadl-r 
call dcifer(3,l,llstd2) ! second uar time 7 
if(what.eq.S)then 1 it is time 

r l ad2-999 
got0 110 

l l se ! it isn’t time 
1c=lstpos 
do ~-1 ,nuar I look for war in scrtch 

lf(rUn(J).eq.rntmp)thQn 
namtmp=name(J 1 
call dcifer(6,l,namtmp) 
rf(what.eq.5) goto 100 
1c=1stp0s 

end1 f 
enddo 
wrl te(6,1040) 
wrl te(6,1050) 
wrl te(6,1020) 
got0 10 

endi f 
icnlstpos 

endif 
1C=lstpOs 

endif 
enddo 
urlte(6,1040) 
wrl te(6,lOSO) 
wrl te(6,1020) 
got0 10 
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1040 
1050 

* 
100 

* 
110 

1060 
6 

* 
120 

1069 

. 

endrf 
format(/lx,' Input processing shows a runiuariable mismatch'/) 
format(lx,"For run/variable info use the DIRECTORY command'/) 

READ2=J 

IF(READl.NE.READ2) GOT0 120 
WRITE(6,1060) 
WRITE(6,1020) 
FORMAT(/lx, 'There really is no sense in plotting the same 
uarrables') 
GOT0 10 

CALL DCIFER(B,l,D~) 
if(what.ne.2.and.what.ne.l)then ! non-integer marker 

wtite(6,1069) 
format(lx, 'An integer is required for marker value (O-8)' 

&/lx, 'Please try again...',/) 
got0 10 

else IF(WHAT.EQ.2.AND.IUAL.LE.8)then ! a proper marker ualu 
got0 130 

else if (what.eq.2.and.iual.gt.8)then I marker values only to 8 
WRITE(6,1070) 

1070 FORMAT(lX,'Marker ualues are in the range of O-8 (integer)' 
6 /lx, 'Please try again...',/) 

got0 10 
else ! ualue blank, use 0 

IUAL-0 
endrf 

* 
130 MARKER-IUAL 

IF(NPLOT.LE.0) GOT0 140 
* 
* This section is commented out to allow plotting of 
* different uarrables. 
* 

140 NPNTI-0 
NPNT2-0 

150 IF(READl.NE.999) NPNTl-NUMB(READl) 
IF(READ2.NE.999) NPNT2=NlJMB(READ2) 
IF(READl.NE.999.AND.READ2.NE.999) GOT0 190 

* 
* ARRIVED HERE BECAUSE ONE VARIABLE IS 'TIME' 
* 

IF(NPNTl.NE.598.AND.NPNT2.NE.598) GOT0 160 
NPNTl-598 
NPNT2-598 
GOT0 190 

* 
160 DO 170 IJ-1,NUAR 

IF((NA!lE(IJ).EQ.'TIME'.AND.RUN(IJ).EQ.P).or. 

1706 
(rntmp.eq.dummy)) GOT0 180 

CONTINUE 
WRITE(6,llOO) 
GOT0 10 

C-27 



* 
180 IF(READl.EQ.999) readl=IJ 

IF(READ2.EQ.999) READ;Z=IJ 
GOT0 150 

* 
* CHECK FOR BOUNDED PLOT 
* 

190 CALL DCIFER(3,l ,Dlkl) 
IF(WHAT.EQ.l) GOT0 210 
IF(WHAT.NE.2) GOT0 200 
NPNTl-IUAL 
READ(l,REC-READl+l)ARRAYl 
CALL MNMX(ARRAYl,MIN,MAX,READl,NPNTl) 
NPNT2-I’JAL - 
READ(l,REC=READ2+l)ARRAYl 
CALL FtrMX(ARRAYl,MIN,MAX,READP,NPNTZ) 
WRITE(1,REC=l)N'JAR,NE,RUN,MAX,MIN,UNITS,NU'l8 
GOT0 210 

* 
200 WRITE(6,1080) 

1080 FORMAT(lX,‘Unrecognlrcd user input following plot symbol’, 
6’ ignored’ 1 

* 
210 IF(NPNTl.EQ.NPNT2) GOT0 220 

WRITE(6,1090) 
1090 FOF!k%T(lX,‘A mismatch between the number of points ’ 

&,I,’ to be plotted has been discoueted.‘/, 
6 ’ the PLOT command will be Ignored 1 ‘,/I 

GOT0 10 
* 

220 NPNT-NPNTl 
NPLOT=NPLOT+l 
rntmpr(nplot)-rntmp 
PLST(NPLOT,l)=READl 
PLST(NPLOT,2)-READ2 
PLST(NPLOT,3)=MARKER 
PLGT(NPLOT,4)=NPNT 

230 GOT0 10 
1100 formattlx, 'TIME variable for photographic data is not in th ‘,/ 

6’ SCRATCH file directory’ ,//‘PLOT request is ignored’ ,/) 
*m--e’--‘--’ 
*Jot 'DISPLAY' 
* 

250 IF(NPLOT.EQ.0) GOT0 640 
IF(PLST(l,l).EQ.999) THEN 

drplay%xmin = 0.0 
drplaySxmax = 0.3 
d%playSincx = 3 
out-flags = out-flags + pltSm_xscale 

END1 F 
IF(PLST(1,2).EQ.999) THEN 

d%play%ymrn = 0.0 . 
dsplaySymax - 0.3 
dsplayQlncy = 3 
out-flags = out-flags + pltSm_yscale 
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* 
* 
* 

. 

ENDIF 

Start the plot 

TTL(21:30)=’ ’ 
I TLEN=20 
IF(PLST(l,l).EQ.999) THEN 

TTL(l:lO)=‘TIME ’ 
ELSE 

~L(1:lO)=fWlE(PLST(1,1)) 
ENDIF 
IF(PLST(1,2) .EQ.999) THEN 

lTL(11:20)=‘TIME ’ 
ELSE 

TTL(~~:~O)~W+IE(PLST(~,~~) 
ENDIF 
IF(NPLOT.EQ.l) THEN 

ITLEN= 
IF(PLST(1 ,l) .NE.999) THEN 

TTL(21:30)=RUN(PLST(l,l) 1 
’ ELSEIF(PLST(l,P) .NE.999) THEN 

TTL(21:30)=RUN(PLST(l,2)) 
ELSE 

ITLEN= 
ENDIF 

ENDIF 
260 IF(PLST(l,l).EQ.999) THEN 

XTMPLB=4 
ELSE 

XTMPLB-UNITS(PLST(1 ,l) 1 
ENDIF 

IF(PLST(1,2).EQ.999) THEN 
yMPLB=4 

ELSE 
YTMPLB=UNITS(PLST(1,2)) 

ENDIF 
XLABEL-LABEL(XlMPLB) 
YLABEL-LABEL(YTMPLB) 

YPOS=9.2 

qui t-.false. 
DO I Q=l ,NPLOT 

IF(PLST(IQ,l).EQ.999) GOT0 270 
RECWl=PLST(IQ,l)+l 
READ(l,REC=RECNM)ARRAYl 
GOT0 290 

270 ARRAYl(l)-0.0 

TIME-.0005 
DO IK-2,598 

ARRAYl(IK)=ARRAYl(IK-l)+TIME 
end do 
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290 

300 

320 

IF(PLST(IQ,2) .EG.999) GGTG 300 
RECtW=PLST(IQ,2)+1 
READ(l,REC=RECNtl)AR~Y2 
GOT0 320 

ARRAY2(1)=0.0 
TIME=. 0005 
DO IS=2,598 

ARRAY2(1S)-ARRAY2(IS-1)tTIME 
end do 
call libSmovc3(2392, l rrayl, xplt(l,iq)) 
call lib%movc3(2392, l rray2, yplt(l,rq)) 
points(rq1 = plst(iq,4) 

end do 

1 f ( already-laser rd) then 
tt1 = ' ' 
xlabrl = ' ' 
ylabel = ' ' 

else 
if((dsplaySout-flags .and. plt%m_vt240) .ne. 0) 

call vt200_set_mode(4) I 
end1 f 

call dsp-overlay(xplt, yplt, pointsr nplot, 598, 0, ttl, 
xlabel, ylabel, oUt_flagS) 

do iq = 1, nplot 
rf(plst(iq,l).eq.999)then 

call lable(rntmps(iq1 #‘TIME ‘,name(plst(iq,2)), 
quit,plst(iq,3)) 

else if(plst(rq,2).eq.999)then 
call lable(rntmps(iq1 ,nama(plst(iq,l)) ,‘TIME ‘I 

quit,plst(iq,3)) 
else 

call labla(rntmps(iq),name(Plst(lq~l))~ 
name(plst(iq,2)),quit,Plst(~q~31) 

endif 

close(unit=87) _ 
end do 
quit=.true. 
if (read1 .eq. 999) read1 = 1 
rf(read2 .aq. 999) read2 = 1 
call lable(rntmp,name(readlJ ,namc(rcad2) ,qul t) 
if(.not. already-lasered) then 

if (copy-r t) then 
call hdcopy 

l l se 
call plhold 

endif 
call neupag 
rf((dsplaysout-flags .and. plt%m_vt240) .ne. 0) then 

call vt200_set_mode(J) 
endif 
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endi f 
plotted-somethlng = .true. 
out-f lags = pl tlm-box + pl tSm_xllne + pl tfm-yllne + pl t%m-nosym 
copy-It = .false. 
GOT0 660 

*-kJrMrkk*30Hrk-k-~~***~*~*~~***-k******~~*~*~*~~~~k**~***** 
** 'XSCALE' 
* 

3000 Its-X = .true. 
goto 3020 

~-hM*~tl~~~**~~*~~*~*~~~~~*-k* 
* ‘YSCALE’ 
* 

3010 its-x = .false. 
3020 call dcifer(3,l,durwny) 1 mrn axis value 

rf (what .eq. 3) then 
q tmpl = value 

else 
got0 4000 

end1 f 

call dclfer(3,l ,dummy) 
if(what .eq. 3) then 

q tmp2 = value 
else 

got0 4000 
endi f 

call dclfer(3,l,dummy) 
if(what .eq. 2) then 

lqtw - ival 
else 

got0 4000 
end1 f 

! max axis value 

1 num tic marks 

if(lts-x) then 
dsplaySxmin = qtmpl 
dsplay%xmax = qtmp2 
dsplaySincx = iqtmp 
out-flags = out-flags t pltSm_xscale 

else 
dsplaysymrn f qtmpl 
dsplaysymax = qtmp2 
dsplaylrncy = lqtmp 
out-f lags = out-f lags t pl tSm-yscale 

endrf 
got0 10 

4000 wrlte(6,4010) 
4010 formattlx, ‘Format for XSCALE 6 YSCALE is:‘/ 

c lx,‘CC#lMAND <min-value> <mar-value> <tic-marks>') 
write(6,1020) 
got0 10 

-hcnblrk-kk*- A-hkkMJnhhlr**--w-m* 
* 'FIGURE' 
* 
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3030 call dclfer(32,l,dummy) 
if (what .eq. 7) then 

dsplay%f 1 gure = image(fchar:lchar) 
else 

wri te(6,3040) 
3040 format(lx, ‘Figure title must be enclosed in single quotes’) 

wri te(6,1020) 
endrf 
got0 10 

1m-m 
* ‘LASER’ 
* 

3050 if (already-?asered) then 
write(6,3060) 

30 60 format(lx, ‘The laser command has already been 1 ssued’) 
got0 10 

endif 
already-lasered = . true. 
out-flag5 = out-flags + plt+mJaser 
call setup-laser-filet' ', laser-fife) 
wrrte(6,3070) laser~file(l:llen(laser~file)) 

3070 format(lx, ‘Output plot file is ‘,a) 
plotted-something = .false. 
got0 10 

\*'-"--'--'--'-' 
- ‘copy’ 
* 

251 copy-it = .true. 
got0 250 

* 
640 wrrte(6,1120) 

1120 format(/lx,‘Nothrng to plot 1 ‘1 
nplo t-0 
got0 10 

* 
660 NPLOT=O 

N3PLOT=O 
KPLOT=KPLOT+l 
IF(KPLOT.GE.2) KPLOT=O 
GOT0 10 

-kk-k-kJr**J*hkk-k** w1MkJc***-kiH****mw 
* ‘PL3D’ 
* 

240 print * 
print *, ‘3-D plotting not currently supported’ 
print * 
got0 10 

670 WRITE(6,1130) 
1130 FORMAT(/lX,‘Etror OPENing or READing SCRTCH -‘I 

CALL IOSMSGCIOS) 
680 WRITE(6,1140) 

1140 FORMAT(/lX,‘Retutnrng to XTRAC’/) 
RETURN 

690 if (already-lasered) then 
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lf(plotted-somethIng then 
istot - subma t-laser-f ~le(‘SYS%MANAGER:TEKTRONIX.L1S’, 

6 laser-file, delete-1 t) 
else 

rnquirecf ile=‘tt’ ,number=tt-lun) 
close(unlt=tt-lun,dlsp=‘delete’j 

endif 
endlf 
WRITE(6,llSO) 

1150 FORMAT(/lX,‘End of execution - XlRAC/DSPLAY’/) 
CALL LIBSSHOW TIMER< 1 . 
call sysdex i t%ual( 1) ) 
END 

. 
. 

, 
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-kk-k-k* -krHrkJrkLrk3rkJnt-Mc3ck3rkjrk*-k3r9obWc 

~*-krHr**~J~*~*~*~~*******~~*****~~**~**~~k~*-k*** 

SUBROUTINE EXTRCT 
* EXTRCT : Douglas A. Cordon 

* 
* 
* 

1000 

1010 

* word 

1020 

Arcon Corporate on 

The EXTRACT command for XTRAC.fOR. This is the data ?-sad 
routine for the Spenny Neck Analysis package. The .EXT flies 
are binary files containing 66 of the orIgIna 92 variables. 
Ml ssing var 1 ables are obtained through integration or 
dlfforentiatlon of l xlstlng variables. 

REAL A(5981 
CHARACTER FI L-10 

INCLUDE ‘XTRBLK/LIST’ 

Check next word 

NEXTRD=O 
CALL DCIFER(3,2,LIST2) 
IF(WHAT.NE.5) THEN 

WRITE(6,lOOO) 
FORMAT(lX,‘The word RUN or SUB must follow EXTRACT’/) 
WRITE(6,lOlO) 
FORMAT(lX,‘Please r-e-enter compl@te line’) 
RETURN 

ENDIF * 
was run or sub - check to see if next word is ALL 
NWORD-WRDNUM 
CALL DCIFER(S,l,LIST3) 
IF(WHAT.EQ.5) THEN 

I RUI(=999 
I SUB=0 
GOT0 30 

ENOIF 
I C=LSTPOS 
IF(NWORD.EQ.2) GOT0 10 
CALL DCIFER(6,380,LISTR) ‘Check for c rrect run # 
IF(WWAT.NE.5) THEN 

WRITE(6,1020) 
FORMAT(lX,‘The run number is not valid’) 
WRITE(6,lOlO) 
RETURN 

ENDIF 
I FPLAC=WRDNUtl 
GOT0 20 

* check SubJect numbers 
10 CALL DCIFER(6,9,LISTH) 

IF(WHAT.NE.5) THEN 
WRITE(6,1030) 

1030 FORMAT(lX,‘The SubJeCt number is invalid’) 
WRITE( 6,lOlO) 
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20 

30 

1040 

* ALL 

40 

1050 
6 

50 
60 

* 

* 

& 
6 

RETURN 
ENDIF 
I SUB=WRDNUM 
IF( IRUN.EQ.999) ISUB-O 
CALL DCIFER(3,1,LIST4) 
IF(WHAT.NE.5) THEN 

WRITE(6,1040) 
FORM&T(lX,‘Keyword VAR must follow RUN or SUB’) 
WRITE(6,lOlO) 
RETURN 

ENDIF 
. 

or uarrable name 
CALL DCIFER(B,l,LISTB) 
IF(WHAT.EQ.S) THEN 

RECNUM=999 
GOT0 50 

ENDIF 
I C=LSTPOS 
CALL DCIFER(6,92,LISTP) 
IF(WHAT.NE.5) THEN 

WRITE(6,lOSO) 
FORM&T(lX,‘The uatiable name is not in the last of legal’, 
’ uariables.‘/) 

WRITE(6,lOlO) 
RETURN 

ENDIF 
ICINl=WRDNUM 
IF(CREAT(WRDNUM).NE.O) IOPTl=CREAT(WRDNUM) 
RECNUi ;--3R I G(WRDNUM)*2-1 
IF(lWORD.EQ.2) GOT0 90 ‘Select by rublect 
IF(IRUN.EQ.999) IFPIAC-IFPLAC+l 
FILm=LISTR(IFPLAC)//‘.EXT’ 

OP~(UNIT=20,FILE-FIL~,~CCESSo’SEQUTUS~’OLD’, 
FORM-’ UNFORMATTED’ , ERR=80, I OSTAT=JXS , READONLY, 
DEFAULTFILE=‘xtrocsdat:‘) 

READ(20) NUM,XRUN,ID,TEST,SINIT,UINIT 
NUMPFIINO (NUM, 598) !<<< Mod for Curt Spenny 
READ(20) (TARRAY(I),I=l,NUM) 
REWIND 20 
IF(RECNUM.EQ.999) GOT0 70 
IF(RECNUM.NE.l) THEN 

DO I B=l , RECNIJI-1 
READ(20) 

END DO 
ENDIF 
READ(20) NUM,XRWN,ID,TEST,SINIT,UINIT 

print 3000,nuar,num,xrun,ad,test,sinit,vin~t 
NUM=MINO(NUM,598) !<<<<<<<<<<<<<<<<<< 
READ(20) (E(II),II=l,NUM) 
CLOSE(UNIT-20) 
IOPTl=CREAT(IVNM) 
print *,‘IOPTl =‘,loptl,’ IUNM =‘,iunm 
IF(IOPTl.NE.0) THEN 
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6 
6 

1065 
c 

70 
6 
& 

I 

3000 

1060 

CALL ACCDIS(SI~IT,A,E,UINIT, IOPTl ,PHQTO( IUNM) ,NUM,TARRAY) 
DO ITX=l,NUM 

E( ITX)=A( ITX) 
END DO 

ENDIF 
OPEN(UNIT=l,FILE=‘SCRTCH’,STAIUSI’UNKNOW’,~CCESS=‘DIRECT’, 

RECL=RECLEN,ORGANIZATION=‘RELATIVE’,ERR=S, 
MAXREC=MREC) 

NVAR=NUAR+l 
if(nuar.gt.l-00Jthen 

url te(6,1065)namc(nuar-1) 
format?lx,’ Attempt to EXTRACT more than 100 variables -‘, 

/lx, ‘EXTRACT stopped at uarlable ‘,a/) 
nvarrnvar-1 
return 

cndif 
NAME(NVAR)=LISTQ(IUNM) 
RlJN(NWR)=LISTR(IFPLAC) 
CALL MNMX(E,MIN,MAX,NUAR,NUM) 
UNITS(NUAR)-UNITYP(IUNM) 
NUMB(NUAR)=NUM 
b(RITE(1 ,REC=l) NVAR,NAME,RUN,MAX,MIN,UNITS,NUMB 
I REC=NU/SR+l 
WRITE(l,REC=IREC) (E(II),II=l,NUMB(NUAR)) 
IF(IRUN.EQ.999.AND.IFPLAC.NE.92) GOT0 60 
RETURN 
OPEN(UNIT=l ,FILE=‘SCRTCH’ ,STATUS=‘UNKNW’ ,ACCESS=‘DIRECT’ , 

RECL=RECLEN,ORGANIZATION=‘RE~TIUE’,ERR=8O,IOSTi4T=JXS, 
MAXRECtMREC 1 

PRINT + 
DO IDD=l,92 

RECNUM=ORI G( I DD)*2-3 
IF(ORIG(IDDJ.NE.1) THEN 

DO I EX=l , RECNIJM-1 
READ( 20 ) 

END DO 
ENDIF 
READ(20) NUM,XRUN,ID,TEST,SINIT,UINIT 

print 3000,~dd,num,xrun,~d,test,sin~t,v~n~t 
format(lx,l2,‘)‘,16,lx,3alO,2g) 
NUM=MINO (NUM, 598) 
READ(20) (E(II),II=l,NUM) 
WRITE( 6,106O) ‘*’ 
FORMAT(lH+ ,A1 ,%I 
REWIND 20 
IF(CREAT( IDD) .NE.O) THEN 

IOPTl=CREAT(IDD) 
print *, ‘Calculating variable ’ ,lrstq(add) 

CALL ACCDIS(SINIT,A,E,VINIT,iOPTl,PHOTO(IDD~,N~,T~RR~Y~ 
DO IXZ=l,NUtl 

E( IXZ)-A( 1X2) 
END DO 

ENDIF 
NWR=NUAR+l 
IF(NWR.GT.lOO) THEN 
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WRITE(6,1070) name(nvar-1) 
1070 FDRMAT(/lY,‘kttempt to EXTRACT more than 100 uarlables -‘, 

& /lx, ‘EXTRACT stopped at variable ’ ,a/) 
RETURN 

ENOIF 
NAME(NUAR)=LISTQ(IDD) 
RUN(NUAR)=LISTR(IFPLAC) 
CALL MNMX(E,MIN,MAX,WAR,NUM) 
UNITS(NUAR)=UNITYP(IDD) 
NUMB(NUAR)~-NUM 
i4RITE(1,REC=1)NV4R,Nf%ME,RUN,MAX,MIN,UNITS,NUMB 

IREC=+JUAR+l 
WRITE(l,REC=IREC) (E(I),I=l,NUMB(NVAR)) 
END DO 
IF(IFPLAC.NE.llO.AND.IRUN.EQ.399) GOTO 60 
RETURN 

SO print *,'OPEN ERROR' 
call lOUnSg(JXS) 

return 
90 PRINT *, 'No select by SubJect now... 

RETURN 
END 
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0001 
0002 
0003 
0004 
0005 
0006 * 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
001s 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
GO24 
0025 
0026 
GO27 
0028 
0029 
3030 
0031 
GO32 
GO33 
GG34 
0035 
0036 
0037 
GO38 
GO39 
0040 
GO41 
GO42 
3043 
GO44 
004 5 
GO46 
co47 
GO48 
GO49 
0050 
0051 
GO52 
0053 
0054 
0055 
0056 
0057 

SUBROUTINE DCIFERCNCLST, NDICT, LIST) 
* DC I FER Douglas A GOT don 
9 Arcon Corporai ion 
9 
+ Adapted for the VAX from the similar package on the TSC 
c DEC-10 Original author(s) unknown 
+ 
* This is the command parser for the NECK DATA ANALYSIS 
9 PACKAGE originally written for C Sp enny See XTRAC 
” 

- FUNCTIONS s( SUBROUTINES CALLED. 

t 

L*l 
I+4 

I+4 
R*4 

CMPRES External Library 
CTB External Library 
ISDIC External Library 
LLEN External Library 
STR INP External Library 
TOINT External Library 
TOREAL External Library 
TTB External Library 

BYTE IFDP, ISDIG 
INTEGER WHAT, FCHAR, WRDNUM, IVAL, LLEN, TOINT, GET-STRING 
CHARACTER+(*) LISTtNDICT) 
CHARACTER WORD*lO, IhlAGE*80, SQUOTE* 1, DELIM*3 

In common block 
I MAGE 
NEXTRD 

IC 
FCHAR 
LCHAR 
WHAT 

LSTPOS 
WRDNUM 
I VAL 
VALUE 

INPUT 
a! 80 character command “card” 
x 0, Read next field on this card 

1, Read new card, first field 
2, Reread first field on same card 

= Pointer to current card column 
= Location of first char rn string 
= Location of last char in strzng 
= 1, End of card 

2, Integer (returned in IVAL:l 
3, Real number (returned in VALUE) 
4, Word, not in dictionary 
5, Word, in dlctronary 
6, End-of-file condition 
7, Character string 
8, Illegal char in numeric flreld 

P Beginning location of last fxeld rvad 
= Index of word found In dictionary 1st 

I Integer value if WHAT=2 
= Real value if WHAT=3 

COMMON /INPUT/ IMAGE, NEXTRD, ICI FCHAR, LCHAR, WHAT, LSTPOS, 
WRDNUM, IVAL, VALUE 

VALUE=0 
I VAL=O 
WR DNUM-0 
LASTC=LLEN(IMAGE) 
SQUOTE= ’ ’ ’ ’ 
DELIM=’ 8 I I <space>, <comma>, <tab> 

C-42 



0058 
0059 
0060 
004 1 
3062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
3079 
0080 
3C81 
0082 
3083 
0084 
0085 
0086 
5087 
0088 
3089 
0090 
0091 
0092 
0093 
3094 
0095 
0096 
0097 
0098 
0099 
3100 
0101 
1)102 
0103 
Cl04 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0112 
0113 
0114 

IF(NEXTRD EQ 0) THEN 
PRINT *, ‘XC ‘8 IC, ’ LC ‘> LASTC 

print+,Image(lc lastc) 
IF(IC LE LASTC) GOT0 10 
WHAT=1 
RETURN 

ELSE IF(NEXTRD EQ 1) THEN 
CALL STRINP(IMAGE,LASTC) 
LASTC=GET~STRINC(IMAGE) 
IF(LASTC EQ 0) THEN - 

WHAT= 1 
RETURN 

ELSE IF(LASTC EQ -2) THEN 
WHAT=6 
RETURN 

ENDIF 
prxnt*, image(1 lastc) 

CALL CTB ( IMAGE) I change commas to spaces 
CALL TTB(IMACE) ! change <tab>s to spaces 
CALL CMPRES(IHAGE) ! convert multiple spaces to one space 
LASTC=LLEN(IMAGE) I (possibly) new length of string 

prrnt*,amagr(l lastc) 
ICI1 

ELSE IF(NEXTRD EQ 2) THEN 
IC=l 

ENDIF 

10 IF(INDEX(DELIM,IMAGE(IC IC)) NE 0) THEN 
IC-xc+1 
GOT0 10 

ENDIF 
I 

PRINT +, ‘AFTER 10s IC ‘, XC, ’ LASTC ‘, LASTC 
IF(IC GT LASTC) THEN 

WHAT= 1 
RETURN 

ENDIF 
IF(IMAGE(IC XC) EQ SQUOTE) THEN 

WHAT=7 
LSTPOS=IC 
FCHAR=IC+l 
LCHAR=INDEX(IMACE(FCHAR ),SQUOTE) 
IFCLCHAR NE 0) GOT0 20 
WRITE(6,lOOO) IMAGE(1 LLEN(IMAGE)) 

1c’:~o FORMAT( 1X, ‘End of Record wlthrn strrng (DCIFER) ‘/,lX,A) 
WHAT=1 
RETURN 

20 IC=LCHAR+l 
LCHAR=LCHAR+FCHAR-2 
RETURN 

ELSE IF(ISDIG(IMAGE(IC IC)).OR. 
SC ( INDEXt ‘+-‘, IMAGEtIC IC)) NE.0)) THEN 

IFDP=. FALSE 
DO IB-ICI LASTC 

IF(INDEX(‘0123456789+- ‘, IMACE(IB ID)) EQ 0) GOT0 30 
IFDP=(IFDP OR (IHAGECIB IB).EQ ’ ‘1) 

END DO 
IB=LASTC+l 
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011s 30 IEND=ID-1 
0116 IF(IFDP) THEN 
0117 WHAT=3 
0118 t print 9, image(ic lend) 
0119 VALUE=TOREAL2(IMAGE(IC IEND)) 
0120 IF(VALUE EQ -9999999 ) GOT0 60 
0121 ELSE 
0122 WHAT=2 
0123 I print ibr ‘DCIFER IC ‘, ic, ’ I END* ‘, lend 
0124 IVAL=TOINT(IMAGE(~C IEND)) 
012s IF(IVAL EQ -214 -4 83648) GOT0 60 
0126 ENDIF 
0127 IC=IEND+l 
0128 RETURN 
0129 ELSE 
0130 LSTPOS= I C 
0131 DO ID=IC, LASTC 
0132 IF( INDEXCDELIM, IMAGE( ID ID) ). NE. 0) GOT0 40 
0133 END DO 
0134 ID=LASTC 
013s 40 WORD=IMAGE(IC ID) 
0136 I PRINT +, ‘At 505, WORD-‘, word 
0137 DO IE=l, NDICT 
0138 IF(WORD(1 NCLST) EQ LISTtIE)) THEN 
2139 WRDNUM=fE 
0140 WHAT= 5 
Cl41 GOT0 50 
2142 ENDIF 
‘1143 END DO 
Cl44 WHAT=4 
0145 ENDIF 
3346 50 IC=ID+l 
Cl47 RETURN 
C’l48 60 WRITE(6, 1010) 
G149 1010 FORMAT(lX, ‘Error in numeric field (DCIFER)‘) 
0150 END 
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0001 
0002 
3003 
0004 
000s 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0013 
0016 
0017 
0018 
0019 

************+**%**+%*******%*%*%%%***%%%*%%******%%%*%%%*%%%~%*% 
*++***+%%%**~***+*****%*****%*%%****%%*%%*%*%%**%*%%**%%%%*%~%*% 

SUBROUTINE DIRECT 
9 DIRECT 
* 
* 

1000 

10 
1010 

Directory of SCRTCH DAT for XTRAC and DSPLAY 

INCLUDE ‘XTRBLK/LIST’ 

READ< 1, REC=l, ERR=lO) NVAR, NAME, RUN, MAX, MIN, UNITS, NUM13 
IFtNVAR. EQ. 0) COT0 10 
DO I=1 , NVAR 

WRITE(6, 1000) I.RUN(I),NA~E(I),MIN(I),MAX(I), NUMB< I) 
FORMATtlX, 13, ‘) ‘8 2X, 2A10,2(2X, G), 15) 

END DO 
RETURN 
WRITE(6, 1010) 

70RMAT(/lX, ‘Empty’/) 
RETURN 
END 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0024 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0035 
0036 
0057 

* 
+ 
l 

* 

+ 

+ 

l 

l 

l 

l 

+ 

l 

0 

l 

l 

l 

subroutine strndev(f~lnamrvarnamI 
R Stevens 

standev is called by xtrrc as part of the 12/18/84 
STA command for the Spenny Neck Analysis SDC 
pat kage. standev opens the scratch file and finds all 
occurances of the passed varnam and saves the 
correspondxng record number in recnumr standev then calls 
stdcal to get values for the mean and standard deviatian 
at each timestep ?or the set o+ varnan. two variables are 
then calculated, sigupi mean plus st. dev at each timestep, 
and sigloi mean minus st drv at each timestep The scratch 
file is then rewritten 

real mean(6OO)~sigup(600),siglo~6OO~~stdev~6OO~ 
character f i lnam+30, varnam+L 
integer vrrcount,recnumr(lOO) 
include ‘xtrblk/list’ 

open(unit-1. file-filnaa. status=‘old’r l ccess-‘direct’r 
organiration=‘relrtive*~ !ost8t=ios,err=lOO) 

read(l, rec=lr iostat=ios, l rr=llO)nvar, name, run. max, 
mlnr unl ts, numb 

J=O 
minpts=bOO ! 600 is > we need 
varcount=O 
do i=ll nvar 

if(nrme(i) l q varnarjthen 
vrrcount-varcount+l x number of varxables 
J-J+1 
recnumr(J)=i+l B keep track of records 
if(numb(l) It mrnpts) mlnpts*numb(x) 

endif 
enddo 

xf(varcount l q Olthen I make sure we have enough vars 
wrrte(6,200l)varnan 

2001 formaft lx, ‘The variable ‘,a, ’ is not in the scratch file ‘/I 
write(b,;COlO) 

2010 format(lx, ‘Please try again ‘/) 
return 

clself(varcount l q l)then 
writc(6 2002)varnam 

2002 format(lx, ‘Variable ‘,a, ’ occurs only once in the scratch 
t file ‘/lx, ‘STAxng rt wont prove anythrng ‘1) 

write(62010) 
return 

endIf 
1) 

call stdcal(recnumr, manpts, varcount, filnar. stdev, mean) 
l 

do x-1, ainpts 
sigup(i)=tneon(i) + stdev(i) 
siglo(i)=mean(t) - stdev(i) 

enddo 
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0058 
0099 
0060 
0061 
0062 
0063 
0064 
0069 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
007s 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0089 
0086 
0087 
0089 
0089 
0090 
0091 
0092 
0093 
0094 
DO95 
0096 
3097 

4 

meanrec=nvar+2 i prepare Info for scrtch file 
slguprec*=nvar+3 
slglorec=nvar+4 
nvarl=nvar+l 
nvar2pnvar +2 
nvar3=nvar+3 
numb(nvarl)=mlnptr 
numb(nvar2)=mxnpts 
numb(nvrr3)=mrnptr 
runtnvarl I=’ , 

_ run(nvar2)=’ I 

run(nvar3)=’ I 

unxts(nvar1 )=O 
unitr(nvsr2)=0 
unxts(nvar3)=0 
call mnmx(mean. min, max, nvarl, manptr) 
call mnmx(sigup,min~max~nvar2.mlnpto) 
call mnmx(slgloD min,max, nvar3 minpts) 
namc~nvarl~=‘H0’//varnam~i 3)//varnam(6 6) 
nome(nvor2)='MP'//varnam~l 3)//varnam(b 6) 
name~nvar3)=‘MM’//varnam~l 3l//varnam(b 6) 
nvar-nvar + 3 

’ fix scrtch fllc 
wrrte(l, rec=l) nvar, name, run, wax, mxnr unrtsl numb 
write(l,rec=mcanrec) (mean(i)li=l,numb(nvarl)) 
wrxte(l,rec=riguprec) (sxgup(x),i=l,numb(nvar2)) 
write(l,rec=siglorec) (siglo(l)rl=l.numb(nvar3)) 

4 
close(unlt=l) 

* 
return 

100 continue 
print +, ‘open error ’ 
return 

110 continue 
print +, 'read error' 
return 
end 

c-49/c-50 



SUBROUTINE STDCAL 

c-51 



000 1 
0002 
0003 
0004 
0009 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0013 
0016 
0017 
001e 
0019 
0020 
002 1 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
w43 
0044 

+ 
l 

+ 

* 

l 

* 

+ 

it 

l 

I) 

+ 

l 

* 

l 

l 

l 

subroutlrrc stdcal(recnumr,mlnpts, varcnt. filnam, stdev. mean) 

stdcal 1s called by standev as par+ of the R Stevens 
STA command of thp Spenny Neck Analysis 12’/ 16/84 
package stdcal allocates virtual memory SDC 
and then loads desired arrays (ret nums for drrlred arrays 
are passed In rrcnumr) into one large array in virtual 
memory this array 15 passed to smeari, which does the 
calculations 

character Fllnnm+30 
Integer mlnpts, varcnt, rccnumr(vercnt), addrIB addr2 
real stdFv(minpts)Parray(600)~mean’mlnpts) 

nbytes=mlnpts+varcnt*4 
nqw=nbytes/B 
If (mod (nbutes, 0) ne O)nqw=nqw+l 
nvb-nqw+B 

I size of total vm 

kstat=llb%act-vm(nvb. addrl) I allocate vh 
lf( not kstat) call lxbOstop(%vai(kstat)J 

nbytcs2=mlnpts+4 
addra=addrl 

I size of each array 

do r=l I varcnt I read in arrays 
read< 1, rec=rccnumr(l). iostat=los, err=lOO) 

& (array(J), J*lsmlnptS) 

call l~hbmovc3(m~npts*4,arrau~l~,Xval~addr2~) 
addr2=addrZ+nbytes2 

cnddo 

call snean(%val(addrl),minpts,varc~~t, stdev,mean) 

kstat=llb%frcc-va(nvbladdrl) 
if( not kstat) call lib*slgnrl(%val(kstat)) 

return 
100 rontlnue 

writr(6, 101) 
101 formattlx, ‘READ ERROR in module STDCAL, callra programmer ‘) 

return 
end 
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smeari calculates the me an 3n d 
standard devratlon for the STA 
command of the Spenny Neck finalyzi E 
Pack age. nvars arrays. each npts long ‘“are p acked 
Into x by subroutine stdcal. The mean and std. de**. 
are calculated for the set of arrays at each timestep. 

real x{npts*nvars) ,sdevCnptsI ,meanCnptsl 
* 
* 

do i=l,npts 1 cal c mean 
koun t=l 
xbar=O .O 
do J=l ,nvars 

xbar=xbar + x(kount) 1 sum values 
kount=kount t npts 

en ddo 
mean{ 1 )=xbar/nvars 

enddo 
* 

1 talc std. dev . do i=l,npts 
kount=l 
sum=0 .O 
do J =l ,nvars 

sum=sumt(x(kount)-mean(i))kkZ 
koun t=koun ttnp ts 

enddo 
sdev(l)=sqrt(sum/(nvars-1)) 

enddo 
* 

return 
end 
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000 1 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
002s 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
004 1 
0042 
0043 
0044 
004s 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
0057 

**************************************************************** 
*****************u********************************************** 

SUBROUTINE MATHtICMD) 
9 MATH 
* 

* 

* 

* 

9 

0 

I 

I 

I 

* 

* 

9 

2000 

* 

* 

K- 

1000 

1010 

I 

I 
* 
* 
9 

1020 

+ 
9 
* 

Performs the ‘VMA’, ‘ADD’, ‘SUB’, ‘CON’, ‘DIV’, 
and ‘NOR’ commands for XTRAC 

BYTE OK 
INTEGER KEEP(3),SXGLEN,WKEEP(3) 
REAL A(3,5981 
CHARACTER RSAVE*6, VSAVE+6, DUMMY+6, N- W’.‘AR+6 

INCLUDE ‘XTRBLK/LIST’ 

Read in the dictionary 

READ( 1, REC=l,ERR=2010) NVAR,NAME,RUN.MAX,MIN,UNITSINUI*IB 
do 1'1, nvar 

print 90 ncmc(i 1 
enddo 

Keyword RUN 

CALL DCIFERt3slnLIST2) 
IF(WHAT.NE 5) THEN 

WRITE(6,2000) 
FORMAT(lX, ‘The word RUN must follow the command’/) 
WRITE(6.1010) 
RETURN 

ENDXF 

Run number 

CALL DCIFER (6,380tLISTR) 
IF(WHAT NE 5) THEN 

WRIfE(6,lOOO) 
FORMAT ( 1 X J ‘No such Run Number’/) 
WRITE(6, 1010) 
FORMAT ( 1 X a ‘Please re-enter complete line’/) 
RETURN 

ENDIF 
print +, ‘wrdnum=‘, wrdnum 
RSAVE=LISTR (WRDNUM) 
print *, ‘r-save=‘, rsave 

Keyword VAR 

CALL DCIFER(3, 1, ‘VAR’) 
IF(WHAT. NE 5) THEN 

WRITE(6, 1020) 
FORMAT ( 1 X 8 ‘Keyword VAR IS missing’/) 
WRITE(6, 1010) 
RETURN 

ENDIF 

Variable name(s) 
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- - 

0058 
0059 
0060 
0061 
0062 
0063 
0064 
0045 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0983 
0084 
0085 
0086 
0087 
ooes 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0112 
0113 
0114 

1030 

1040 

10 

1050 

1060 

1070 
& 

IF(ICtlD GT 3) THEN 
IVEND=l 

ELSE IF(ICMD EQ 1) THEN 
I VEND=3 

ELSE 
1 VEND=2 

ENDIF 
DO IVKNT-1, IVEND 

CALL DCIFER(6, NVARI NAtlE) 
IF(WHAT NE 5) THEN 

print l D ‘whet =‘, what 
WRITE(6,1030) 
FORMAT(lX, ‘No such variable’/) 
WRITE(6>1010) 
RETURN 

ENDIF 
VSAVE=NAME(WRDNUM) 

print l * ‘vsave=‘, vcave 
DO IA=l, NVAR 

IF(RUN(IA) EQ RSAVE AND NAME(IA) EQ VSAVE) COT0 10 
END DO 
WRITE(6>1040) RSAVE, VSAVE 
FORMAT(lX, ‘Run ‘,A, ’ variable ‘,A, ’ has not been EXTracted’/) 
WRITE(6, 1010) 
RETURN 
KEEP(IVKNT)=IA+l 
WKEEP(IVKNT)=NUtlB(IA) 

END DO 
IF(ICMD EG 6) GOT0 20 
IF(ICPlD CT 3) THEN 

CALL DCIFER(6,l. DUMMY) 
IF(WHAT NE 3) THEN 

WRITE(6, 1050) 
FORMAT(lX,‘Rerl constant 1% mlsslng’/) 
WRITE(6, 1010) 
RETURN 

ENDIF 
RCONST=VALUE 
IF(RCONST EQ 0 0 AND ICMD EG 5) THEN 

WRITE(6,1060) 
FORtlAT(lX, ‘Real constant 1s zero - DIVIDE ignored’/) 
RETURN 

ENDIF 
ELSE 

OK= TRUE 
DO 1211, IVEND- 

OK=(WKEEP(IZ) EQ WKEEP(IZ+l)) AND OK 
END DO 
IF( NOT OK) THEN 

WRITE(6, 1070) 
FORHAT( 1X. ‘It 1s not possible to combine sensor and’. 
’ photo variables in this command ‘/) 

WRITE(6, 1010) 
RETURN 

ENDIF 
ENDIF 
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011s 
0116 
0117 
0118 
0119 
0120 
0121 
0122 
0123 
0124 
0123 
0126 
0127 
0128 
0129 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
0137 
0138 
0139 
0140 
0141 
0142 
0143 
0144 
0143 
0146 
0147 
0148 
0149 
oi50 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0158 
0159 
0160 
0161 
0162 
0163 
0164 
0165 
0166 
0167 
0168 
0169 
0170 
0171 

+ 
+ 

20 

I 

1080 
SC 

I 

I 
4 
it 
* 

I 

1090 

8 

l 

9 

* 

* 
* 
* 

Get ‘Use Variable’ 

CALL DCIFER(6,1, DUMMY) 
IF(WHAT NE 7) THEN 
print *, ‘What =‘, what 

WRITE(6, 1080) 
FORMAT(lX, ‘The “use variable” must begin with an alphabetic’, 

/1X, ‘and be enclosed in single quoter’/) 
WRITE(6, 1010) 
RETURN 

ENDIF 
print l $ fchor, lchar 
NEWVAR-IMAGE(FCHAR LCHAR) 
pr Int l I newvar 

Read ‘em in 

JNPTS=NUMB(HEEP(l)-1) 
print l , ‘Jnpts=‘, Jnptr 
DO IB=l, IVEND 

READ(l,REC=KEEP(IB)) (A(IBs II). 1111, JNPTS) 
END DO 
IF(ICtlD EQ 6) THEN 

RCONST-A ( 1, 1) 
IF(RCONST EQ 0 0) THEN 

WRITE(6, 1090) 
FORMAT( 1X. ‘Initial value zero - NORMALIZE ignored ‘/I 
RETURN 

ENDIF 
ENDIF 
DO 70 IDK=l, JNPTS 
print *, ‘lcmd-‘, icmd 

GOT0 (30840, 50,60.60), ICMD-1 
‘VHA ’ 

E(IDK)-SQRT(A(l, IDH)**2+A(2,IDK)**2+A(3,IDK,**2, 
COT0 70 

‘ADD ’ 
30 E( IDK)=A(l, IDK)+A(2, IDK, 

GOT0 70 
‘SUB ‘ 

40 E(IDK)=A(le IDK)-A(2, IDK) 
GOT0 70 

‘CON ’ 
SO E(IDK)=A(l, IDK)+RCONST 

GOT0 70 
'DIV' & ‘NOR’ 

60 E(IDK)=A(l,IDK)/RCONST 
70 CONTINUE 

Now write it out 

NVAR=NVAR+l 
RUN(NVAR)=RSAVE 
NAME(NVAR)=NEWVAR 
UNITS(NVARl-UNITS(KEEP(l)-1) 
NUHB(NVAR)=WKEEP(l) 
CALL HNHX (Es MINI MAX, NVAR, JNPTS) 
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0172 
0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 

WRITEt 1, REC=i) NVAR, NAME, RUN, MAX, MIN, UNITS, NUME) 
IQZX=NVAR+l . 
WRITE(l,REC=IQZX) (E(II), II=l, JNPTS) 
RETURN 

9 
9 Error exit 
9 

2010 WRITE(6,2020) 
2020 FORMATtlX, ‘No Variables EXTRACTed -- command ignored’//) 

RETURN 
END 

c 
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000 i 
0002 
ood3 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0013 
0016 
0017 
0018 
0019 
0020 

+44*444*444***r4*4444*44444*4444444*444*44444**4*444***44*4444*4 

*4*44+4*444+****44444444444***4*4*44*44*44*4**44*4~44*4444~444~4 

SUBROUTINE MNMX (ARR, WIN, WAX, NVAR, NUMWER) 
4 MNWX 
4 Find the mln & max values of ARR and insert in MININVA?) 
4 and MAX(NVAR1 
9 

REAL MIN( 1001, MAX( 100)~ ARR(801) 
QNTMP=9999Y 
GXTMP=-93999 
DO I= 1, NUMMER 

IF(ARR(I) LT GNTMP) QNTMP=ARR(I) 
IF(ARR(I, GT OXTWP) GXTMc=ARR(I) 

END DO 
print*, ‘MNMX min max nvar ‘ 
print *, qntmp, qxtmp, nvar 
MIN(NVAR)=QNTtlP 
MAX(NVAR)=GXTMP 
RETURN 
END 
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SUBROUTINECURD 

. 

. 
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0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0013 
0016 
0017 
0018 
0019 
0020 
002 1 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
003s 
0036 
0037 
0038 
0039 
0040 
004 1 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0031 
0052 
0053 
0054 
0055 
0056 
f-MM7 

**+*~*~++*+*~~+**+**~e~~**~~$*~~~***~~~~*~~~~~**~~~~**~~~~~~~~~~~~~~ 

subroutine curd(xarr, yarr, npts, isumb) . 
* CURD Rick Stevens 
* SDC 
* Aug 7,84 
l 

+ From a routrne by Doug Cordon 
l Routine to simulate the DISSPLA CURVE routrne 
* XARR is x-axis valuer, YARR 1s y-axis values NPTS 1s 
* number of points to plot ISYMB is the symbol to use 
+ at each point If ISYMB is > 0, symbols are drawn 
* If ISYtlB = 0, a solid line is drawn If ISYMB < 0, 
+ dashed lines are drawn Currently, 5 line types 
* are supported 
* 

byte outside 
real xarr(nptsI,yarr(npts) 
integer Jsymb (5) ’ line types 
data Jsymb/S4,32,312, 5434,74/ 

shgt-0 OS ’ Symbol hclght 
ksymk-1 ‘determlnc frequency of symbols 
lf(npts gr 50) ksymk=npts/iO 
zf(npts ge 1000) ksymk=nptc/lOO 
i-0 
outside- true 
call seedwfvxn, vxx, vyn, vyx) I see virtual wIndot 

do uhile(outside) ‘while Inside vrrtual window 
r-i+1 
if(i gt npts) return 
a-xarr(i) 
y-yarrti 1 
outside-(x It vxn or xgtvxx or I Test that point 1 es 

t y It vyn or Y gt VYX) I In virtual wlnaow 
end do 

call novea(xarr(iI,yarr(iI) 
xf(isynb gt 0) call synbol(xarr(l),yarr(1). rsynb,shgt) 
irk-0 
do J-1, npts 

lf(lsymb gt OIthen I want symbol 
call drawa(xarr(J),yarr(J)) 
if(J l q npts) isk-ksymk I always put sym on last pt 
if(rsymb gt 0 and isk ge ksymk) then 

call symboI(xarr(JIryarr(J)I lsymb, shgt) 
irk-0 I symbol counter 

endif 
else if (isymb l q. OIthen I want plain old llrrc 

Call dr~ur(X~rr(J),yrrr(J)) 

else I rant dashed line 
k--i symb 
Jaxx-Jsymb(kI 
call dasha~xarr~J~,yarr~J~~Jazz~ 

endif 
isk-isk+l 

end do 
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0058 call seetw(xm, xx, ym, yx) 
0059 call movabs(xm, yx) 
0060 call trend 
0061 return 
0062 end 

I see screen window 
I place cursor 
I dump output buffer 
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%%%-k%-kk*%%%%%%***%%****- **t-k*%%%%%%%%%**%%%%% %-k-k%-4-%+-k% k-k%%%% 

%%*%%%%*%-k%*%%%***%%*~ **fk*Jrk*k~******k-k*****~******-k**-~k-k** 

subroutine lable(rntmp,re’adl,resd=,quit,l~ntyp) 

byte quit 
real xarr(2) ,yarr(2) 
integer kount,ltype(20) 
character*6 plots(201 ,rntmp 
character readl*6,read2*6 
character str*24 
character*6 r1(20),r2(20) 
data koun t/O/ 

save kount 

1 nclude ‘xtrblk.for/lrst’ 
1 nclude ‘dsppltblk.for/llst’ 

if(.not.quit)then 
koun t=koun t+l 
rl(kount)=readl 
r2(kount)=read2 
plots(kount)=rntmp 
ltypeikount)=lintyp 
return 

endi f 

call seetw(mlnx,maxx,mlny,maxy) 
nminxsnaxx 
nmaxx=l023 
call csrre(ihort,ruert) 

call twlndo(nminx,nmaxx,mIny,maxy) 
call dwindo(0 .,360.,0.,200.) 
yy=200. 
do I=f,kount 

xx=30. 
yy=yy-10. 
call movea(xx,yy) 
str=plots(l)//’ ‘//(rl(l> 
cxx=xx+(llen(str)*lhorz) 
cyy=yy-( 1 uer t/5) 
xarr(l)=xx 
xarr(2)-cxx 
yarr(l)=cyy 
yarr(2)=cyy 
call tekout(str) 

en ddo 
koun t=O 
rdfl = llen(dsplay%f igure) 
if(idfl .gt. 0) then _ _ 

Cl:llen(rl .(I))))//’ us ‘/ir2t 

call mouabs(nmaxx-(lhorz*(ldf1+5)), mlnY+2) 
call tekout(‘Flg. ‘//dsplayQflgure(l:ldfl)I 
call tsend 

endif 

1 Note: kount retains iti’ 
1 value when lable IS’ 
1 exl ted and has that’ 
I value upon return trl labicl 

1) 

r et U ?- fl 

end 

C-68 



SUBROUTINESYMBOL 

C-69 



000 1 
0002 
0003 
0004 
0003 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
Ob31 
0032 
0033 
0034 
0033 
0036 
0037 
0038 
0039 
0040 
004 1 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0033 
0054 
0055 
0036 
0057 

subroutine symbol(x, y, lsym. slrln) 
* SYMBOL Douglas A Car don 

Arron Corpnr at 1011 
j -APQ 1384 

* 
* 
(c 
* 
x- 

* 
* 

* 
I6 
* 
l 

t 

* 

l 1) 
l 

l 

l 2) 
it 

10 

* 
* 3) 
+ 

20 

8 
+ 4) 
l 

30 

Tektronix routine to generate a symbol at the polqt 
(X,Y) Cassumes a virtual wlndow was declared3 
ISYM IS the symbol number SIZIN 1s the symbol SILC 
in inches Note that all symbols except the triangles are 
affected by rotrtron of the plot 

Modified lo-WY-1984 Added 3 new symbols 

call seedwtvxn. vxx, vyn, vyx) 
if(x It vxn or x gt vxx or ’ Test that point lie= 

y It. vyn or y gt vyx) return I in vxrtual window 
call movea(x, y) 8 move +$J point in Virtual coords 
call seeloc(ixr. iya) I get the position in screen units 
ksir=kin(sizin) 
irad=ksiz/2 
rad=float(irad) 
sq32=sqrt(3 0)/2 0 

goto (10120130, 40, 30,60.70), lsym-1 ‘default 1s circle 

Circle centered on (X,Y) radius = IRAD 

call novrml (irrd, 0) 
do l ng= 10 0, 360 , 10 0 

ixp=ixa+int(rad*sind(angII 
iyp=iyr+int(rad+cosd(rnp)) 
call druabs(ixp, iyp) 

end do 
got0 1000 

Square centered on (X,Y) , length of side = HSIZ 

call novrel(irad,-irad) 
call drwrel(0, Lsir) 
call drurel (-ksxz, 0) 
call drwrel(0, -ksit) 
call drwrel(ksit.0) 
got0 1000 

Plus sign centered on (X,Y) 

call novrel (-ired, 0) 
call drurel(ksizrO) 
call novrol(-irad,-irad) 
call drrrel(0, hait) 
got0 1000 

Equilateral triangle centered on (X,Y), l Ititude = KSIZ 

call novrel(0, irad) 
ixp-ixa-int(redssq32) 
iyp=iye-irrd 

i apex of triangle 
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0058 
0059, 
0060 
0061 
0062 
0063 
0064 
006s 
0066 
0067 
0068 
0069 
0070 
007 1 
0072 
0073 
0074 
0073 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 

*oh8 
0089 
0090 
0091 
0092 
0093 
0094 
0093 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 
0110 

+ 
* 5) 
* 

40 

l 

* 6) 
+ 

SO 

l 

l 7) 
l 

60 

* 
+ 8) 
+ 

70 

l 

l 

* 

1000 

call drwabs(lxp, gyp) 
~xp=lxa+~nt(rsd+sq32) 
call drwahs(lxp, lyp) 
call drwabs(ixa,iya+irad) 
got0 1000 

X centered on (X.Y) bounded by square with sides = KSIZ 

call novrelt-irad, irad) 
call drwrel(ksiz,-ksiz) 
call novrel(-ksiz, 0) 
call drwrel(ksit,ksix~ 
got0 1000 

Asterisk centered on (X,Y) bounded by square sides - HSIZ 

call novrel (-irad. 0) 
call drwrel( ksir, 0) 
call novrel(-irad,-irad) 
call drwrel(0, ksiz) 
call mov~a~x, y) 
call novrol(-xrrd, xrad) 
call drwrel(ksiz,-ksiz) 
call movrml (-ksiz, 0) 
call drwrcl(kslz,ksix) 
got0 1000 

Upside-down triangle 

call movrml(O, -irad B 
ixp-ixa-lnt(radssq32) 
iyp=iya+arad 
call drwabs(ixp, iyp) 
rxp=ixa+(rad+sq32) 
call drwabs( ixp, iyp 1 
call drwabs(ixa,iya-irrd) 
got0 1000 

Diamond 

call rovrel (-irad, 0) 
call drwrel( irad, irrd 1 
call drwrel(irad,-irad) 
call drwrelt-irad.-rrad) 
call drwreI(-irrd. irod) 
got0 1000 

Insert additional Figures horr 

call movea(x, y ) 
return 
end 

a restore original position 
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000 1 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
oc33 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
004 1 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 
0057 

**************************************************************~* 
****************************%*********************************~* 

subroutine title(tt1, lttl, xlabl, lx, ylabl, ly, duml, dum2) 
* TITLE Douglas A Gordon 
* Arcon Corporation 
* 08-FEB-1984 
* 
* Routine to emulate the DISSPLA TITLE routlnc using 
* tektronix PLOT-10 DUMl & DUM2 are the axis 
* lengths in DISSPLA, but aren’t needed here 
* 
* - Modified 09-MAY-1994 to skip over titles or labels 
9 passed with a length of zero or blank strrngs 
* 
* Modrf led 20-Jul-1984 to use TEHOUT > and to 
* eliminate integer storage arrays for strings 
* 

Integer ychar 
character ttl*(*), xlabl*(*), ylabl*(*) 

call seetwtixn, lxx, iyn, lyx) 
lhl=linhgt(2) 
lwl=l inwdt (01 
lf(ttl eq ’ ‘) lttl=O 
lf(xlabl eq ’ ‘1 Ix-0 
iffylabl. eq ’ ‘) 1~x0 
if(ltt1 gt.0) call centretttl) 
if(lx gt 0) call centre(xlab1) 
if(ly gt 01 call centretylabl) 

if(ltt1 gt 0) then 
ixpos=lxn+(rxx-ixn-lInwdt(lan(ttl))1/2 
iypos=lyx+(780-iyx)/2 
call movabs(ixpos, typos) 
call tekoutlttl) 

endif 

xf(lx gt 01 then 
ixpos=ixn+(rxx-ixn-linwdt(len(xlabl)))/2 
call movabs(ixpos,llnhgt(1)/2) 
call tekout(xlabl1 

endlf 

if(ly gt 0) then 
ilh=linhgt(ll 
1ypos=1yx -(iyx-iyn-linhgt~len(ylabll~l/2 
do i=l, llen(ylab1) 

ychar=ichar(ylabl(r 1)) 
call movabs(lwl~iypos) 
call ancho(ychar) 
iypos=1ypos-llh 

end do 
endif 

call tsend 
return 
end 
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5lJbT-C~lJtlr~e Ckp-Mpd~el <ClZe,7sl=e,-le~,IJ?sf1 1 

* WPAGE: Douqlaz n. G 0 r d 1 l-l 

+- AT- co l-l I ,:I r p Cl r 3 t 1 I I r 

* [IE-FEE-~~:J 

* 

* Routine to establish the logical terminal window for 
* a tektronlx terminal. Attempts to somewhat duplicate 
* the DISSPLA PAGE routine. XSIZE 1s x page length in 
* I riches, YSIZE IS the y page length in irches. “LEN 15 
t the x-axis length and YLEN 1s the y-axis length 
* 

parameter(maxx=1024) 
parameter(maxy=750) 

1 xn=150 
ixx=~xn+ixpts 
iyn=(maxy-iypts)/2 
iyx=iyn+iypts 

1 mod by richsl 

call twlndo(ixn,lxx,lyn,lyx) 
return 
end 
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**Jr -kkk-k-**Jr**** -k-rtJcioWt*****kkJckjcJrkjr-k-k-k- 
***k-kk-k-Mc-kk-hw jnt****- *Jrk***JnWr*****k********** 

Subroutine Dsp-OuetlayCX, Y, Npts, NCUTV, Maxpts, Isym, 
& Ttl, Xlabl, Ylabl, Flags) 

* 
* CVERLAY: Douglas A. Gordon 
* Arcon Corporation 
* 16-Apr-1985 
* Created from CWJIPLOT.FOR 
* 
* Last Revision Date: Thu !I-Dee-85 14 : 07 
* 
* Abstract: 
* 
* Simple overlay plotting routine. 
* 
* Calling Sequence: 
* 
* CALL OVERLAYS X.rf.ra, Y.rf.ra, NPTS.rl.r, NCURV.rl.r, 
* MAXPTS.rl.r, ISYM.rl.r, TTL.rt.dx, XLABL.rt.dx, 
* YLABL.rt.dx, FLAGS.rl.r) 
* 
* Formal Parameters: 
* 
* X Two-dimensional array (dimensioned (MAXPTS,NCURU) j 
* of X-coordinates for plotting. Passed by 
* ref l rence . 
* Y Two-dimensional array (dimensioned (MAXPTS,NCURU)) 
* of Y-coordinates for plotting. Passed by 
* ref l rence . 
* NPTS Array (dimensioned (NCURV)) containing the number 
* of points to plot for the corresponding X and Y 
* arrays. Integer*4. Passed by reference. 
* NCURV Number of curves to plot. Used as the implied 
* dimension of X, Y, and NPTS. Integer*4. Passed 
* by reference. 
* MAXPTS The upper dimension for the number of points in 
* the arrays X and Y. Intcger*4. Passed by referent . 
* ISYM The starting symbol value. Ignored if bit 8 of FLAGS 
* set. Set to one if zero or negative and bit 8 clear. 
* IntegerJr4. Passed by reference. 
* TTL Title for plot. Passed length character 
* string. Passed by descriptor . 
* XLABL Label for X-axis. Passed length character 
* \ string. Passed by descriptor. 
* YLABL Label for Y-axis. Passed length character - 
* string. Passed by descriptor. 
* FLAGS Plot customization flags. Integer*4. The 
* following bits are defined: 
* 
* 81 t Meaning if set Value 
* se- ------------------------------ ----- 
* 0 Draw box axes 1 
* 1 Draw line at YzO.0 (virtual) 2 
* 2 Draw line at X=0.0 (virtual) 4 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

10 
11 

12 

13 
14 
15-31 

Draw a point grid on the plot 8 
Auto Hardcopy plot 16 
Invoke UT2401241 for duration 

of plot - exit to UT100 mode 32 
X-axis scale from common 64 
Y-axis scale from common 128 
Suppress symbols 256 
Dashed lines (not currently 

supported) 512 
Used by the legend software 1024 
Rotate au to-hardcopy (UT240 ui th 

U2.1 firmware or later) 2048 
Draw a scatter plot rather than 

a curve 4096 
Laser printer support 8192 
Enable message trapping 16384 
Undefined (must be zero> 

Implicit Inputs: 

None. 

Implicit Outputs: 

Plot to the terminal. 

Side Effects: 

Plays with the emulations settings on UT240 series terminals. 

Functions 6 Subroutines Called: 

I*4 
I*4 

I*4 

I*4 

I*4 

AXES1 TSC Plot Library 
BAUDQ TSC Plot Library 
GET-ARRAY TSC General Library 
HARD-COPY TSC Plot Library 
HARD-COPY-FF TSC Plot Library 
INITT TEKTRONIX Terminal Control System 
LIB%SIGNAL WAX Run Time Library 
LLEN TSC General Lx brary (MACRO321 
MTITLE TSC Plot Library 
NEWPAG TEKTRONIX Terminal Control System 
N-CURVE TSC Plot Library 
N-SPLATTER TSC Plot Library 
PARSE-BIT-FLAGS TSC General Library (MACR032) 
PLHOLD TSC Plot Library 
PUTMSG TSC General Library (MACRO321 
QU I ET-PLOT TSC Plot Library 
SCAL TSC Plot Library 
UT200-SET-MODE TSC General Library 
WPAGE TSC Plot Library 

Revision History: 

Some revision hlstory removed on conversion. 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

QqUlVQlQnCQ (bi t-valuQs(p1 t%v-au tohc) , au tohc) 
QqUlV ‘~ucICQ (bit~valuQs(plt%v~vt240), vt240) 
QqU 1 VQlQnCQ (bl t~valuer(pl t%v-XscalQ) , manualx 1 
equivalence (bi t-valuQs(plt%v~scalQ~, manualy) 
QqUlVQlQfICQ (bit~valuQs(plt+v~nosym~, no-sym) 
QqU 1 ValQnCQ (brt~valuQs(plt+v~rototo), rotatQ) 
Qqu i valence (b:t~valuQs(plt%v~scattQr), scatter) 
equi valencQ (bit-valuQs(plt%v-lasQr1, laser) 

Test for reasonable input 

do 1 = 1, ncurv 
if(npts(i) .lt. 0) then 

status = putmsg(%val(plt%-negnumpts), %valCl), %ual(lI) 
if(.not. status) call llb%slgnal(%ual(statur)) 
return 

endi f 
Qnd do 

* 
* Parse the option bits 
* 

status = parsQ-bit-flags(4, flags, max-bit, bit-ualucs) 
if(.not. status) call llb*slgnal(%val(unexpcrr), %val(lI, 

6. ‘OVERLAY’ , %val(statusI) 
axes-flags = flags .and. axQs_mask 

* 

Modlf Ied lo-Jun-1985 to support add1 tional functionality in VT24O’s 
wx th f lrmware upgrade. 

Modlf 1 ed ll-Jun-1985. Moved the rotate code since VT240 doesn’t 
recognize escape sequences in Tek emulation. 

Modified 28-Jun-1985. Changed AXES-MASK to pass addItiona bits. 
Modif led 9-Jul-1985 to support nQw hardcopy software. 
Modlflad 23-Jul-1985. Added call to RECOLOR. 
Modified lo-Sep-1985 to return VT24O’s to VT240 7-bit controls 

rather than UT100 emulation (UMS U4.1 upgrade) 
Modified 19-Sep-1985 to allow scatter plots. 
Modified lS-Nov-1985 to include a stab in the dark to support th 

laser printQr. 

bytQ first/;truQ./, autohc, vt240, blt~valuQs(0:31), manualx, 
6 manualy, no-sym, rotata, scatter, lasar 

rntQgQr*4 ncurv, npts(ncurv), flags, max-bit, status, axes-flags, 
L l xQs~mask/‘000000SF’~, lttl, lx, ly, Jsym, maxpts 

intQgQr*4 pQrSQ-blt_flQgS, baudq, llsn, get-array, putmsg 
raal x(maxpts,ncurv), y(maxpts,ncurv), xmin, xmax, ymin, ymax, tmp(2) 
charactQr*C*) ttl, xlabl, ylabl, l sc*l/27/ 

1ncludQ ‘pltdQf.fOr/llSt’ 
include ‘pltmsgdrf .for/list’ ’ 40 lines 
1 nclude ‘dsppltblk.for/list’ ' 5 1lnQs 

parameter (max-bi t = pl t*max-bi t) 

* Get the axes ranges, and, if manual scaling specifed, 
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* 
* 

offer the user the scaling choice. 

xmin = x(1,1) 
xmax = x(1,1) 
ymin = y(l,l) 
ymax = Y(l,l) 
do n = 1, ncuru 

do m = 1, npts(n) 
If (x(m,n) .lt. xmin> xmrn = x(m,n) 
if(x(m,n) .gt. xmax) xmax = x(m,n) 
if (y(m,n) .lt. ymin) ymin = y(m,n) 
If (y(m,n> .gt. ymax) ymax = y(m,n) 

end do 
end do 

rf(manualx) then 1 manual scaling X 
sxmln = dsplay%xmi n 
sxmax * dsplay%xmax 
lncx = dsplay%rncx 

el sa I 
call scal(xmin, xmax, sxmin, sxmax, lncx) 

endi f 

1 f (manualy) then 1 manual scaling Y 
symi n = dsployByma n 
symax = dsp 1 aylymax 
incy = dsplay*i ncy 

l l %e . 
call rcal(ymin, ymax, symln, symax, incy) 

endrf 
if(incx .eq. 0 .or. incy .eq, 0) got0 50 

if(.not. laser) then 
call quietglot(‘on’) 1 set terminal /NOEROADCAET 
lf(vt240 .and. autohc) then 

if (rotate) then 
status = lrb%put-screen(esc // ‘1347h’) 

else 
status = libbput-screen(esc // ‘13471’) 

endi f 
if(.not. 

& 
status) call 1ibSsrgra: (%vsl(plt%-unexperr), %val(l), 

’ OVERLAY’ , %val(status)) 
rndr f 
rf(vt240) call vt20O~set~mode(4~ 1 TEK emulation 

end1 f 
if(first) then 

call initt(baudq()/lO) ! In chars/set 
first = .falre. 

elseif (laser) then 
call f f-laser_plot 

else 
call newpag ! clear screen 

endif 

call dsp_wpage(l6., 14.) 8., 8.) ! Physical Wl ndoGJ 
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call axes1(sxmin,sxmax,in~x,symin,5y~~ax,incy,axes~flags~ 
1tt1 = llen(tt1) 
IX = llen(xlab1) 
lY = llen(ylab1) 
tail mtltle(tt1, lttl, xlabl, lx, ylabl, 1~1 
Jsym = 0 
call n-curve(x, y, npts, ncurv, maxpts, Jsym) 
if( .not. laser 1 then 

If (autohc) then 
call hard-copy 1 Hardcopy 

cndif 

If (vt240) then 
call vt200_set_mode(S) 1 Back to UT240 
if(autohc) call hard-copy-ff 1 ff printer if nor z-sary 
call recolor 1 change vt240 colt back 

ndrf 
rf(rotate) then 

status = IrbSput-screen(esc // ‘[?471’) 
if( .not. status) call lrbSslgnal(%val(plt%_unexperr j, %val(l), 

& ‘OVERLAY , %val(status) 1 
ndrf 

endif 
iP(.not. laser) call quiet_plot(‘off’) 

50 return 
nd 
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SUBROUTINE N&KNEW (NECK) 
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C 
c 
C 
C 
C 
C 
C 

: 
C 
C 
C 

c” 
C 
C 
C 
c - 
C 
C 
C 
C 

6 
s 
s 

NCWEW. FOR 
7/l&83. J.B. MATRIX F’ IS CORRECTED/12 CHANGES 

URBLSO=LIST OF VARIABLES’ NAMES 
FILNM=FILE WE 
bW’fT?lP( ) -RW NUMBER 
NPO-NUIBER OF POINTS OF OBSERVATIOIJS 
NERROR-WJ ERROR INDICATOR 
RECNl( )-THE RECORD NUBER IN SCRATCH FILE SCRTCH.DAT 
TYPE< 1 -ERROR NPE 
RECLN=LENBTH OF A RECORD (NUMBER OF WORDS) 
WTA RECLN/SOl/-RECORD LENGTH 
WAR+WlBER OF VARIABLES 
WE(WAR)=THE VARIABLE’S NAME 
RW(WAR)=RUN NUIBER 
W(NUAR)-THE WIMUM OF TIWT VARIABLE 
HIN(WAR)-THE MINIMUM OF TWT UARIABLE 
UNITS(NUAR)-A WIT OF MEASUREMENT 
NUlB(tWAR)=NUlBER OF POINTS OF OBSERVATIOMS 
NUl=NP(W INDEX)-NWlBER OF POINTS OF OBSERVATIONS 

BYTE UI(ITS(lO0) 
INTEGER*2 NUMB(100) 
INTEGER RECLEN,MREC,NPc13),NERROR,RECNM(l3),TYPE(2) 
REAL DAXSOP(6OO),DAYSOP(6OO),DAZSOP(6OO),DNXSOP(6OO), 

DNYSOP(60O~,DNZSOP(60O),PHAOXP(600),PHB02P~60O~,PHC03P(60O~, 
PNAOXP(60O),PNBO2P(60O),PNCO3P(60O),TARRY(6OO),MAX(10O), 
MIN(100) 

CHCIRACTER*6 NAMEtlOO) ,RUbJ(lOO) ,‘JRBLS(13) ,FILNM,NAMTMP 

COMMON /INDATA/ DAXSOP,DAYSOP,DAZSOP,DNXSOP,DNYSOP,DNZSOP, 
6 PHAOXP,PHB02P,PHC03P,PNAOXP,PNBO2P,PNCO3P,TARRY 

PARAMETER (MREC-101) 
PARAMETER < RECLEN=598) 

DATA (JRBLS ” DAxSOP , DAYSOP’ , ‘DAZSOP’ , ‘DNXSOP’ , Dr1YSOP , 
c ‘DNZSOP’ , PHAOXP’ , ‘PHB02P’ , PHC03P’ , ‘PNAOXP’ , ‘PFlPO2P , 
6 ‘PNCO3P’ , ‘TIME’/ 

c 
DATA TYPE/” OPEN’ , READ’ 

STEP 1: OPEN INPUT FILE 

OPEN(WIT=~ ,FILE= ‘SCRTCH’,STATUS-‘OLD’,RECL=RECLEN,ERP=999, 
& FORMx’UNFORMATTED ,ORGANIZATION=‘RELATI’JE’ ,IOSTmT=ICS, 
s ACCESS= @I RECT’ 1 

STEP 2: READ IN DIRECTORY 
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READ(1,REC=l)NUAR~,NAME,RUN,tlAX,MIN,UNITS,NUM8 
C 
C 
C 
C STEP 3: TEST FOR EXISTANCE OF UARIABLES 
C 
C 

DO 1 I-l,13 
DO 2 N-1,NWR 
IF(~E(N).NE.URBLS(X~)GO TO 3 
NP(I)-NW6(N) 
REIXl( I ) -N+l 
GO TO 1 

3 IF(N.EQ.WAR)GO TO 900 
2 CONTINUE 

c1 
COMINUE 

c 
C STEP 4; READ APPROPRIATE RECORD 
C 
C 

RG%D(l,REC-RE08l(1))(DAXSOPo,Ktl,NP(l~~ 
READ(l,REC=RECNM(2~)(DAYSOP(K),KII,NP(2)~ 
READ(l,REC=RECWl(3))(DAZSOP(K),K=l,NP~3~~ 
READ(l,REC=RECNM(4))(DNXSOP(K),K-l,NPt4)) 
READ<1 ,REC=RECWl(S) 1 (DNYSOP(K) ,K-1 ,NPtS) 1 
READ(l,REC=RECN1(6))(DNZSOP(K),KII,NP(6)~ 
READ~l,REC=RE~(7))(PHCIOXP(K),KI1,NP(7)) 
READ(l,REC=RECWl(8))O,K=l,NP~8~~ 
READ(1,REC=RECNtl(9))(PHCO3P(K~,K-l,NP(S)) 
READ(l,REC-RECNM(lO))(PNAOXP(K),K-l,NP(lO)) 
READ(l,REC-RECNM(l1))(PNBOZP(K),K-l,NP(ll~) 
READ~l,REC=RECNH(12))(PNC03P(K),KI1,Ne(l2~~ 
RECID(1,REC-RECFW(l3))(TARRY(K),K=l,NP~l3~~ 

c 
10 

C 
C 

C 

C 
C 
C 
C 
C 
C 
C 

CONTINUE 
NERROR=O 
NUM=NP( 13) 

b4AMTMP=RUN(RECNM(l)-1) 
CALL NECKTP(NUl,NERROR,NAMThP> 

IF(NERROR.NE.O)GO TO 999 
GO TO 1000 

C ERROR MESSAGES 
900 WRITE(6,901)VRBLS(I) 
901 FORMAT(lX,‘UARIA8LE’,lX,AlO,lX,‘IS NOT XN THE INPUT FILE’,/, 
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I- lX,‘YOU APE ABOUT TO BE RETURNED TO MONITOR LE’JEL TO ’ , ‘, 
+ lX,‘TPY AINC’ PECTIFY THE PROBLEM , , ,) 

C 
C 
c 

GO TO 1000 
C 
C 
c 

999 WF ITEf b,902)TYPEtNERROR) 

902 F3RMAT(l\,AS, ‘ERROR ENCOUNTERED’/, 
+ 1X, PROGRAM HwLT’ ,//‘/) 

c 
1000 C ONT I NUE 

C 
CLOSE( UNIT-1 1 
END 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

E 
C 
C 

E 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
c 
C 
C 

SUBROUTINE NECKTP(NWl,NERROR,RUNTMP) 
4TH EDITION OF 2/22’63 

FILE: NECKTP4. FOR 

COMPUTATIWJ OF NECK STRETCH Tl TO OCCIPITAL CONDYLES 
FROM PHOTOGRAPH1 C DATA 

GLOSSARY 

PROGRAM CONSTANTS 

RGAX - THE COMPONENT OF LINEAR POSITION OF THE 
HEAD CENTER OF GRAVITY ALONG THE X-AXIS 
OF THE HEAD WTOMICAL COORDINATE SYSTEM. 

RGAZ - SAME AS ABOVE EXCEPT FOR THE Z-AXIS. 
RGOX = THE CUIPCNENT OF LINEAR POSIT I ON OF THE 

HEAD CENTER OF GRAVITY ALONG THE X-MIS OF THE 
HEAD ANATOMICAL COORD. SYSTEM MEASURED FROM 
THE OUTSIDE CONDYLES. 

RGOZ = SAME AS ABWE EXCEPT FOR THE Z-AXIS. 

PROGRAM VARIABLES (ARRAYS) 

DAXSOP = X-COMPGNENT OF DISPLACEMENT OF HEAD A.O. 
(THE SLED COORDINATE SYETEM) FROM 
PHOTOGRAPHIC DATA 

DAYSOP = SAME AS ABOVE EXCEPT FOR THE Y-COMPONENT 
DAZSOP = SAME AS ABOVE EXCEPT FOR THE Z-COMPONENT 
DNXSOP = X-COMPONENT OF DISPLACEMENT OF THE Tl 

A.O. (THE SLED COORDINATE SYSTEM) FROM 
PHOTOGRAPHIC DATA 

DNYSOP = SAME AS ABOVE EXCEPT FOR THE Y-COMPONENT 
DNZSOP = SAME AS ABOVE EXCEPT FOR THE Z-COMPONENT 
PHAOXP = HEAD ROTATION ABOUT X AXIS (THE AWTOMIC 
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C 
C 
C 
C 
C 
c 
C 
C 
C 

c” 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
C 
c 
c 
C 
c 
c 
C 
C 
C 
C 
c 
c 
c 
T 

:: 
I‘ 
c 
c 
c 
r, 

k 
7 

k 
c 
C 
C 
c 
C 
C 
C 
C 
C 
c 

COORD. S i STEM) FROM PHOTOGPAPH I C DATA 
PHB02P = SAME AS ABOrJE EXCEPT FOR THE Y-COMPONENT 
PHCOBP = SAME AS ABOUE EXCEPT FOP THE Z-COMPONENT 
PNAOXP = ANGLE OF ROTATION OF Tl ABOUT X AXIS OF THE Tl 

ANATOMICAL COORD. SYSTEM AS DERIVED FROM 
PHOTOGRAPH1 C DATA 

PNBO2P - SAME AS ABOVE EXCEPT ABOUT THE CARRIED Y 64x1s 
PNCO3P = SAME AS ABWE EXCEPT ABOUT THE CARRIED Z AXIS 
TOXLP/TOYLP/TOZLP=OUTPUl VARIABLES GENERATED BY 

PROGRWl TRQPHO.FOR : 
THE COMPONENT OF THE MOMENT APPLIED BY THE 
NECK TO THE HEAD ABOUT AN AXIS PARALLEL 
TO THE LABORATORY X/Y/z-WI S AND PASSING 
THROUGH THE ORIGIN OF THE OCCIPITAL COORD. 
SYSTEM. 

FOXLP/FOYLP/FOZLP- OUTPUT VARIABLES FROM PROGRAM 
TRQPHO.FORr 
THE COMPONENT OF FORCE APPLIED BY THE NECK 
TO THE HEAD PARALLEL TO THE LABORATORY 
X/Y/Z-MIS AND PASSING THROUGH THE ORIGIN 
OF THE OCCIPITAL COORD. SYSTEM. 

OUTPUT WRIABLES 

RATIXP = X-COMPONENT OF POSITION OF THE HEAD ANATOMICAL 
ORIGIN WITH RESPECT TO THE Tl ANATOMICAL ORIGIN 
THE LABORATORY COORD. SYSTEM) FROM FHOTOGRAPHIC 
DATA 

RATIYP = SAME AS ABOVE EXCEPT FOR THE Y-COMPONENT 
RATIZP = SAME AS AEWE ExCEPT FOR THE Z-COMPONENT 
ROTIXP = X-COMPONEPJT OF POSITION OF THE OCCIPITAL 

CONDYLE WITH RESPECT TO THE Tl ANATOMIC 
ORIGIN (THE LABORATORY COORD. SYSTEM) F”CM 
PHOTOGRAPHIC WTA 

;;;W;; - SAME AS ABOVE EXCEPT -FOR THE Y-COMPONENT 
= SAME AS ABOVE EXCEPT FOP THE Z-COMPONENT 

RAT1 P - THE D I STANCE FP C’M THE HEAD ANATOMI CAL 
ORIGIN TO THE T: ANATOMIT-L 3RXGXPI 
FROM DHOTOGPAPHI 1: DATA 

ROTIP = THE DISTANCE FROM THE OCC I PIT-L 
L’ONDYLE TO THE Tl ANATI”i’1r-L ‘I’R:r,Irl 
FROM PHOTOGRAPH1 C DATA 

TENTYP - THE ANGLE OF PC’4TION OF A PLANE FORMEC BY TtiE 
Y AXIS OF TYE Tl ANATOMICAL COORCI. S*STEY AND 
THE VECTOR JOINING Tl bI17H THE 
OCCIPITAL COND’r LE WITH RESPECT TO THE PLHNE FORMED 
BY THE Y AND Z AyES OF TdE Tl ANATOMICAL COOPD. 
SYSTEM AS DEP IVED FROM WOTOGRAPHI C DkTA 

TENTXP - THE ANGLE OF POTATION OF A PLAE!E FORMED BY THE 
X AXIS OF THE Tl ANATOM:CAL COORD. SYSTEM AND THE 
VECTOR JOINING Tl bIITH RESPECT TO THE PLANE FORMED 
BY THE X ANCa Z AXES OF THE Tl ANATOMICAL COORD. 
SYSTEM AS DEP I’JED FROM PHOTOGRAPH1 C DATA 

TETtWC=THE ANGLE OF POTATXGN OF A PLANE FORMED BY THE 
X-AX I S OF THE HEri@ ANATOMICAL ORIGIFI AND 

C-87 



C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 
_ 

: 
C 
c 
c 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 

6. 
6 
6 

C 
1700 

1755 

THE Z-AVIS OF THE NECI’ CHORD LINE COOPDINATE SYSTEM 
WITH PESPECT TO THE PLANE FO*MEO BY THE x- 
kN7 Z-AXE5 OF THE FlEIc LINE COORDIPJkTE SYSTEM 

‘Ob OP = THE COMPONENT OF TORQUE APPLIED Er THE NEC t TC THE 
HEAD AT THE OCCIPITAL CONDYLES ALOTIG THE x-k$IS 
OF THE PJECk CHORD COORDINATE SYSTEM 

TOY OP = THE CO’IPONENT OF TORQUE APPLIED BY THE NECK 
TO THE HEAD AT THE OCCIPITAL CQNDYLES ALONG THE- 
A> I S OF THE NECh CHORTD COORDINATE SYSTEM 

TOZOP = THE COMPONENT OF TORQUE APPLIED BY THE NECK TO 
THE HEAD AT THE OCCIPITAL CONDYLES ALONG THE Z-A/IS 
OF THE NECY CHORD COORDIWTE SYSTEM 

FOYOP = THE CDMPQNENT OF FORCE APPLIED BY THE NELY TO THE 
HEAD AT THE OCCIPITAL CONDYLES ALONG THE X-AXIS 
OF THE NECK CHORD COORDINATE SYSTEM 

FOYOP - THE COMPONENT OF FORCE APPLIED BY THE NECt TO THE 
HEAD AT THE OCCIPITAL CQNDYLES ALONG THE Y-AXIS 
OF THE NECK CHORD COORDINATE SYSTEM 

FOZOP - THE COMPQNENT OF FORCE APPLIED BY THE NECK TO THE 
HEAD AT THE OCCIPITAL CQNDYLES ALONG THE Z-AXIS 
OF THE NECK CHORD COORD. SYSTEM 

TlXLP= THE CUIPQNENT OF TORQUE APPLIED BY THE TORSO TO THE NECK 
AT THE Tl UEFTEBRA ALONG THE X-AX1 S OF THE LABORATOFY 
COORDINATE SYSTEM, 

TlYLP- THE COMPONENT OF TORQUE APPLIED BY THE TORSO TO THE NECK 
AT THE Tl VEF-EBRA ALONG THE Y-AXIS OF THE LABORATORY 
COORDINATE SYSTEM. 

TlZLP= THE COMPONENT OF TORQUE APPLIED BY THE TORSO TO THE NECK 
AT THE Tl VERTEBRA ALONG THE Z-AXIS OF THE LABORATACIRY 
COORDINATE SYSTEM. 

REAL TOXLP(600) ,TOYLP(600) ,TOZLP(GOO) ,FOXLP(600) ,FQYLP(GOO) , 
FQZLP(600) ,TQXOP(COO) ,TOYOP(600) ,TClZOP(GOO) ,FOXOP(600), 
FQYOP(600) ,FOZOP(600) ,TETHNP(600) ,PSI(600) ,RATIXP(600), 
RATIYP(600) ,RATIZP(600) ,ROTIXP(600) ,ROTIYP(600) ,RQTIZP(GOC’), 
RATIP(600) ,ROTIP(600) ,TENTYP(COO) ,TENTXP(COO) ,TlXLP(600), 
TlYLP(600) ,TlZLP(600) ,TlXTP(600) ,TlYTP(GOO) ,TlZTP(600) 

CHARACTER*6 NAMTMP( 24) , RU+JTMP 
INTEGER NERROR 
INCLUDE ‘CQMP. FOR’ 

TRANSFER OF DATA FROM TRQPHO.FOR PROGRAM 

DATA N#lTMP/‘RATIXP’ ,‘RATIYP’ , ‘RATIZP’ , ‘ROTIXP’ , ‘ROTIYP’ , 
‘ROTIZP’ ,‘RATIP’ ,‘ROTIP’ ,‘TENTYp’ ,‘TENTXP’ ,‘TETl+lP’ , 
‘PSI’, ‘TQXOP’ , ‘TOYOP’ , ‘TQZOP’ , ‘FOXOP’ ,‘FOYOP’ , ‘FOZQP’ , 
‘TlXLP’ , ‘TlYLP’ , ‘TlZLP’ , ‘TlXTP’ , ‘TlYTP , ‘TlZTP’/ 

SUBJECT NUMBER SELECT I ON 
CONTINUE 
READ( 5 ,*)NJCT 
WRITE(6,1755)NJCT 
FORMAT(!3X,‘SUBJECT NUMBER=‘,IS! 
IF(NJCT.EQ.l)GO TO 1001 
IF(NJCT.EQ.44)GOTO 1044 
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1701 

1702 

1001 

c 
1044 
c 

IF(NJCT.EQ.64)GOTO 1064 
IF(NJCT.EQ.65)GOTO 1065 
IF(NJCT.EQ.67)GOTO 1067 
IF(NJCT.EQ.83)GO TO 1083 
IF(NJCT.EQ.93)GO TO 1093 
IF(NJCT.EQ.96100 TO 1096 
IF(NJCT.EQ.ll8)GO TO 1118 
IF(NJCT.EQ.120)GO TO 1120 
IF(NJCT.EQ.l27)00 TO 1127 
IF(NJCT.EQ.130)GO TO 1130 
IF(NJCT.EQ.131)GO TO 1131 
IF(NJCT.EQ.132)GO TO 1132 
IFtNJCT.EQ.133)GO TO 1133 
IF(NJCT.EQ.134)GO TO 1134 
IF(NJCT.EQ.lBS)GO TO 1135 
IF(NJCT.EQ.136)GO TO 1136 
IF(NJCl.EQ.138)GO TO 1138 
IF(NJCT.EQ.139)GO TO 1139 
IF(NJCT.EQ.140100 TO 1140 
IF(NJCT.EQ.141)GO TO 1141 
IF(NJCT.EQ.142)GO TO 1142 
CONTINUE 
WRITE(6,1702) 
FORMAT(lX,'INCORRECT SUBJECT NUMBER') 
STOP 
CONTINUE 
RGhX=0.012 
RGAZ-0.029 
RGOX-0.0234 
RGOZ=0.055 
ARP-0 .O 
BR-0 .O 
DNZMN=O .O 
XCR=O .O 
YCR=O . 
ZCR-0.0 
GO TO 999 

CONTINUE 

RGAY-0.012 
RGAZ-0.0 29 
RGOX=O .023 
RGOZ=O . 0 55 
ARP=l.160 
BR=-0 ,492 
DNZMN-1.091 
XCR=O .O 
YCR=O .O 
ZCR=O .O 
GO TO 999 

C 
1064 
C 

CONTINUE 

RGAX=O .012 
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1067 
C 

C 
1083 
C 

c 
1093 

pGhz=o .029 
pGOY=O .023 
FGOZ=O ,055 
cPP=1.146 
E"= -0.294 
‘diZMN=l ,091 

CF=O. 
YCR=O .O 
Z;R=O -0 
GO TO 999 
C ONT I NUE 

Kslx=O ,012 
FGia=O ,029 
PGOX=O .023 
FGOZ=O .055 
APP-1.154 
8R=-0 ,410 
!lNztlN=l .095 
XCR-0 . 
YCR=O .O 
ZCR=O .O 
GO TO 999 
CONTINUE 

RGAX-0.012 
RGAZ-0 .029 
RGOX=O .023 
RGOt=O .055 
ARP=1.059 
BR=-0.0719 
DNzMN=1.047 
XCR-0 .O 
YCR=O .O 
ZCR=O .O 
GO TO 999 

CONTINUE 

RGAX=O .012 
RGAZ-0.029 
RGOX-0 . 0 23 
RGOZ-0.055 
ARP=l .272224 
BR=-1 .31925 
DNZ?44=1.128304 
XCR-0 .O 
YCR=O a0 
ZCR=O .O 
GO TO 999 

CONTINUE 
RG&t=0.012 
RGAZ=O ,029 
RGOX=O .023 
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RGOZ=O ,055 
ARP=l .239763 
BR=-0 .941244 
DNZMN=l.O98385 
XCR-0 .O 
YCR=O . 
ZCR=O . 
GO TO 999 

C 
1096 CCMTINUE 

RGAX-0.012 
RGAZ-0.029 
RGOX-0 .O 23 
RGOZ-0 .055 
GO TO 999 

1110 CONTINUE 
RGMM.012 
ROAZ1.029 
RGOX= . 0 23 
RGOZ-,055 
ARP11.472471 
BR-- .537460 
DNZMN11.380167 
XCR-0 . 
YCR-0 . 
ZCR-0 . 
GO TO 999 

1120 CONTINUE 
RGAx= .012 
RW-.029 
RGOX- . 0 23 
RGOZ=. 055 
ARP-1.554568 
BR--1 .00074 
DNZMN=1.3830?1 
XCR=O . 
YCR=O . 
ZCR=O. 
GO TO 999 

1117 CONT I NUE 
RGAX= .012 
RGAZ= . 0 29 
RGOX= .023 
RGOZ=. 055 
ARP-1.541470 
BR=- .976451 
DNZMN=l .382870 
kCR=O . 
YCR=O . 
ZCR-0 . 
GO TO 999 

1130 CCNT INUE 
RGAX=.012 
RGAZ=.029 
RGOX= . 0 23 
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PGOZ=.OS5 
tiPP=1.665381 
BF=-1 . de895 
DP.I’“+4=1 ,39C”58 
r.CP=O, 
‘r c.li=o. 
ZCF=Q, 
GO TO 553 

llil CCNT I FIVE 
FCk~=.C12 
PGAZ=.O29 
PGOx= ,023 
RGOZ=. 055 
kRP=l .520460 
6R+-0.753537 
[?NZMN=l .40 2846 
XCP=O . 
YCR-0. 
ZCR=O . 
GO TO 555 

1132 CONTINUE 
RGaX=.Ol2 
RGAZ=O .029 
RGOX-. 023 
RGOZ=. 055 
ARP-1.523568 
8R=-0.927588 
C+JZMN-1 .392558 
XCR-b . 
VCR=0 . 
ZCR-0 . 
GO TO 555 

1133 CONTINUE 
RW1.012 
RGbZ=. 029 
RGOX- . 0 23 
RGOZ-. 055 
ARP=l .513768 
8R=-0 .751378 
DNZPW=1.389440 
XCR=O . 
YCR-0. 
ZCR-0 . 
GO TO 555 

1134 CONTINUE 
RGAXm.012 
RGAZ1.029 
RGOX= ,023 
RGOZ=. 055 
ARP=l . 543767 
BP,=-0 .8620 35 
DNZMN=l .40 791 
XCR=O , 
YCR=O . 
ZCR=O . 
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GO TO 999 
1135 CONTINUE 

RGAX=.O12 
RGAZ1.029 
RGOX= . 0 23 
RGOZ- .055 
ARP=1.552383 
BR=-0 .962941 
DNZMN-1.408047 
XCR-0 . 
YCR-0 . 
ZCR-0 . 
GO TO 999 

1136 COMINUE 
RGAX=.012 
RGAZ- .029 
RGOX1.023 
RGOZ= .055 
ARP=l .413834 
BR=-0 a 130286 
DNzMN=l .391344 
XCR-0 . 
YCR-0. 
ZCR-0 . 
GO TO 999 

1138 CONTINUE 
RGAX=.012 
RGAZ=.029 
RGOX= . 0 23 
RGOZ=.OSJ; 
ARPo1.493554 
BR--0.626753 
Di’lZW-1.384522 
XCR=O . 
YCR-0 . 
ZCR=O . 
GO TO 999 

1139 CONTINUE 
RGAx=.OlZ 
RGaZ= .02” 
RGOX=. 023 
RGOZ-. 055 
ARP=l .537098 
BR=-0.821211 
DNZMtW1.401846 
XCR=O . 
YCR-0. 
ZCR=O . 
GO TO 999 

1140 CONTINUE 
RGAX=.OlZ 
RGAZs.029 
RGOX= . 0 23 
RGOZ= .055 
ARP=l . 915952 
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11-l; 

1142 

C 
1725 
999 

I 

I 

C 
11 
22 
C 
1 

C 
C 

eF=-0 .732621 
ctJ~Ptr~=l .388380 

I- - _" =I?, 
1CE=O. 
=CF=lJ, 
GO TC! 999 
ItIttTINUE 
Pwlx-0.012 
RGAZt.029 
FGOX=.O23 
FGOZ=.OJJ 
r-F==1 .542182 
eP s-0.785473 
DNZMN=l .40 3853 
XCR=O. 
YCP=O. 
ZCR=O . 
GO TO 999 
CONT I NUE 
R-X=.012 
RGAZx.029 
RGOX= .023 
RGOZ=. 055 
ARP-1.558605 
BR=-0.987192 
DNZtW-1.399655 
XCR-0 . 
YCR-0 . 
ZCR=O . 
GO TO 999 

CONTINUE 
CWT INUE 
DELT-0 .OOOS 
TfWAX=TARRY (NUI) 
TSMhX=DELT*598 
IF(TF’MAX.LE.TSMAX)GO TO 55 
print *,‘here I am’ 
DO 11 K=l,NUl 
Kl=K 
TAR-TARRY (Kl 1 
IF(TAR.LE.TSWiX)GO TO 11 
KC-K 
KMAX=KC-1 
GO TO 22 

CONTINUE 
CONTINUE 

print *,‘kmax=’ ,kmax 
NUM=FMAr, 
OPEN INPUT F I LENNN . DAT 

OPEN(UNITxlO,FILE=‘N~‘,~CCESS=‘SEQU~TI~L’,ST~TUS= OLD 1 
DO 1212 K=l,NUM 
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t FOXLPc J) ,FOYLPc J) ,FOZLPt J! 
C wrl te(6,1220) toxlp(J) 
1220 FORMAT(6(E13.7,) 
1212 CONTINUE 

CLOSE( UNIT=10 1 
c 
55 
C 
C 

C 
C 
C 

J=K 
READclO ,lZZOjTOXLP( J) ,TO’fLPc J) ,TOZLP(J) , 

CONTINUE 
EQUATIONS (2) 

RWXA-RGAX-RGOX 
ROAZb-RGAZ-RGOZ 

MATRIX P 

TETlXO-PNhOXP( 1) 
TETlYO=PNBO2P(l) 
TETlZO=PNC03P(l) 

C 

C 

c 

C 

10 
I=0 
CONTINUE 
I-I+1 
IF(I.EC!.NUM)GO TO 100 
TETAX=PHAOXP( I ) 
TETAY=PHBOZP~ 11 
TEfAZ=PHC03P( I ) 

EQUATIONS c 3) -- TRANSFOPMATION OF OCCIPITAL 
CONDYLE LOCATION RELATIVE TO ANATOMICAL ORIGIN IN 
THE ANATOMICAL COORDINATE SYSTEM TO COMPONENTS IN 
IN THE LABORATORY COORD. SYST. 
-+A+*** -**k-k+* 

All=ROAXA*COS(TETAZ)*COS(T~~Y~ 

. 
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C 

C 
c 
c 
c 

200 

C 
C 
C 

1099 

I 

1900 
1901 
c 
c 

A12=ROAZA*SIN(TETAY) 
FOAXP=kll+kl2 

A21=ROAXA+COS\TETk~ *EINtTETAZ) 
A22=ROWWCOS(TETGZ I*SIN(TETAY)*SINC TETkr) 
A25=- RChZA+COS(TETkr I*SIN[TETAX) 

FOAr P=A21+1%22+&23 
A3l=ROhXA*SIN(TETAZ~*SIN(TETAX) 
A32=-ROAXA*COSrTETAZ)*SIN(TETAY)*COS,TETAX) 
A33=ROAZA*COS(TETAY)*COS(TEThX) 

ROAZP=A31+A32+&33 

RAXP=@AXSOP~ I J 
RAYP=DAYSOPt I 1 
RAZP=DAZSOPc, I I 
RTIXP=DNXSOP( I > 
RTIYP=DNYSOP( I ) 

FTIZP=DNZSOP( I J 

EQUATIONS (62 
It********* 

Bl-RAXP-RTIXP 
B2-RAYP-RTIYP 
B3-RAZP-RTIZP 
RATIXP( I )=Bl 
RATIYP(I)-82 
RATIZP( I j-63 
RATIP( I )-SQRf(Bl*2+B2Jnt2+BW2) 
IF{1 .GT.l)GO TO 200 
YP-ARP+BR*RAfIP(l) 
DL2-YP-DNZtW 
CONTINUE 
BlP-Bl+XCR 
B2P=B2+YCR 
B3P-B3+DL2+ZCR 
RATIP( I)=SQRT(BlW2+B2P2+83PHc2) 

EQUATIONS (71 

Cl=BlP+ROAXP 
C2=82P+ROAYP 
C3-B3P+ROhZP 
ROTIXP( I )=Cl 
ROTIYP(I)-C2 
ROTIZP( I )=C3 
ROTIP(I)=SQRT(Cl*2+C21blr2+C3klr2) 
CONTINUE ’ TEMPORARY TO 1901 
IF(ROTIP( I) .LT.O .2S)GO TO 1901 
RATIP(I)=O. 
ROTIP( I )=O. 
WRITEt 6.19005 
FORMAT( ly , ‘MISSING PHOTO DATA?‘) 
CONTINUE 
EQUATIONS (9) 
+?k****** 
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c 

c 
c 
c 

C 
C 
c 
C 

TETAlY=PNAQXP( 1) 
TETAlY =PNBO2Pf : I 
TETAlZ=PNCO3P(I) 
PSI (1)=1.5708-PHC03P(I 1 

MhTRIX D 

D11-COS(TETA1Z)*COS(TETA1Y) 
D21--SIN(TETAlZ)*COS(TETA1Y) 
D3l=SIN(TETAlY) 

0121~COS(TETAlX)*SIN(TETAIZ) 
Dl22-COS(TETA1Z)*SIN(TEl-AlY~*SIN(TET~lX) 

D12-D121+0122 
D221=COS(TETAlZ)*COS(TETA1X) 
D222--SIN(TETAlZ)*SIN(TEl-AlY)*SXN(TETAlX) 

D22-D221+0222 
D32--COS(TETAlY)*SIN(TETAlXJ 

01311SIN(TETAlZ)*SIN(TETAlX1 
D132--COS(TETAlZ)*SIN(TETAlY~*COS(TETAlX) 

D13-D13l+Dl32 
D23l=COS(TETAlZ)*SIN(TE’A1X) 
D232=SIN(TETAlZ)*SIN~TETAlY~*COS(TETAlX~ 

023=0231+0232 
D33=COS(TETAlY)*COS(TETAlX) 
EQUATIONS (101 
-*** 
MATRIX PD=P X D 

PDll=Pl1*D11+Pl~+C~;ItPl3*D3l 
PD21-P2l*Dll+P22*C 21+P23*031 
PD31 =P3l*Dll+P32*DZl+P33*D31 

c 
PD12=Pl 1+@12+P12*D22+Pl3+D32 - 
FD22=P21*D12+PZZ*D22+P2WD32 
P@32=P31*012+P32*D22+P33*D32 

P@S3=E11”:)1 :AF1:*C’23+P13*D33 
Ft23Spzl+- PI ‘+P22*023+P23*033 
P933=FIl ~Dl?+F52’023+P33*033 

IF ROTZ IS APPPCACHING ZEPO THEN ATAN IS 30 CEjFEES 
I F\ABS( ROT= I .LT.O .000001 IGO TO 1000 
BETA=ATANc ROT’<, FOTZ) 
IF{(ROT ,GE.O~.~tf@.(POTZ.GT.O)~TEtST’r=tit’f~ 
IF\(ROTx.GE.O\ .Arl@.rPCITZ. LT.0) 1’EPtTr=3.14152+SETA 
IF( (ROTX .LT.O 1 .kt1@. PII’TZ.GT.0 ITEFJTY=SET~ 
IF( (ROT’r .LT.O 1 .rk’JC~. I PUX.LT.Oj \TENT’f=-r 3,1415+BETAj 
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. 

c . 
c 
i 
c 
i 

i 
,; I- I 

C 
C 
C 
c 

C 
c 
C 
c 

GAMw=ATAN(POT’Y/POTIP[ I I J 

r , ,POTY .GE.O) .AND.(POTZ.GT.O) rTENT”=GtiMfi 
:Fr IPOTf .GE.O 1 .ANCI. (F0TZ.LT.O 1 iTENT~=3.14158+GAMk 
:Fu rFOTY.LT.O~.~C~.(ROTZ.GT.O)ITENTY-GAM 
IF(tROTY.LT.0) .AND.(ROTZ.LT.O))TENTX=-(3.14158~GAflk~ 
GO TO 2000 
CONTINUE 
IF(ROTX.GE.O)SIGNl=l 
IF(ROTX.LT.O)SIGNl=-1 
IF[POTY.GE.O)SIGN2-1 
IF(ROTY.LT.O)SIGN2=-1 
?ENTY=SI GNl+l .5? 
'EN'x=SIGNZ+l.57 
C MT I NUE 
TEtiTYPc I ) =TENTf 
IFl.I.GT.1) GC TO 2001 
TENTYl =TENTY 
TENTYP(1) - TENTYP(1) - TENTYl 
T ENTXP ( I > =TENTX 

EQUATION (14) 
**w* -** 

EQUATION (15) 
*m- 

TETilX=-TENTX 

EOUATIONS (19) 
**-* 

MATRIX RO 

ROll=COS(TETllY) 
R021-0 . 
R03l=SIN(TETllY) 

C 
R012-SIN(TEll1Y)*SIN(TET11X) 
R022=COS(TETllX) 
R032--COS(TETllY)*SIN(T~llX) 

C 
RDl3--SIN(TElllY)*COS(T~llX) 
R023=SIN(TETllX) 
R033-COS(TETl1Y)*COS(TET11X) 

C 

E 
MATRIX ROD = RO X D 

C 
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C 
C 
C 
C 

. 

ROD1 3=ROl l*D13tRO12*D23+R013*D33 
ROD23-R021*013+R022*023*033 
R0033=R031*013+R032*023tR033*033 

TOXO=R0D11*TOXLP(I)tRODl2*TOYLP(I)+RODl3*TOZLP(I) 
TOYO-ROD2l*TOXLP(I)tROD22*TOYLP(I)+ROD2~TOZLP(I) 
TaZO-R0D31*TOXLP(I)+ROD32*TOYLPo+ROD35TOZLf=(I) 

TOXOP(I)-TOXO 
TOYOP(I)=TOYO 
TOZOP( I 1 =TOZO 

EWATIONS (20) 

C 
FOXOP( I) -FOX0 
FOYOP( I > -FOYO 
FOZOP(I)=FOZO 
TlXLP(I)= TOXLP(1) + ROTIYP(I)*FOZLP(I) - ROTIZP(I)*FOYLP(I) 
TlYLP(I)- TOYLP(1) - ROTIXP(I)*FOZLP(I) + ROTIZP(I)*FOXLP(I) 
TlfLP(I)= TOZLP(I) t ROTIXP(I)*FOYLP(I) - ROTIr’P(I)*FOXLP(I) 
TlXTP(I)- PD1l*T1XLP(I)+PD1~TlYLP(I~tPDl3x’rTlZLP(I~ 
TlYTP(I)- PD21*Tl~LP(I)+PD22JITlYLP(I)tPD23-kTlZLP(I) 
TlZTP(I)= PD31*T1XLP(I)tPD3~TlYLP(I)tPD339rTlZLP(I) 

EQUATIONS (17) 
-*** 
MTRIX R 

Rll=COS(TETllY) 
R21=0. 
R~~=SIN(TET~IY~ 

C 
R12=SIN(TETllY~*SIN(TETllX) 
R22=CO3(TETllY) 
R32=-COS(TETlly)*SIN(TETllX) 

C 

C 
C 
C 

Rl3--SIN(TETllY)*COS(TETllX) 
R23=SIN(TETllX) 
R33=COS(TETllY)*COS(TETllx) 

MAiRIX F 

Fl=COS(TETAZ)*COS(TETAYi 
F2l=COS(TETAX)*SINcTETAZ) 
F22=COS(TETAZ)*SIN(TETAY)*SIN(TElAX) 

F2=F21+F22 
F31=SIN(TETAZ!*SIN(TETAX) 
F32=-COS(TETAZ!*SIN(TETAY)*COScTETAx) 

c-99 



F>=F31+F32 
C 

: 
MATRIY RD=F y PD 

C 

C 
c IF ElNCX IS APPROACHING ZEPO THE?: ATAN IS 90 DEGREES 

IF(ABS(ElNCX).LT.O.OC3001)GO TO 1101 
BETA=ATAN(ElNCY'ElNC‘ ! 
IF((ElNCY.GE.O).AND.(E1NCX.GT.O~~T~HNC=BETf+ 
IF((ElNCY.GE.O~.PIND.~ElNC~.LT.O~)TET~C~3.14158tB~~ 
IF((ElNCY.LT.O).AND.IE1NCX.GT.O))TET~C=BET~ 
IF[(ElNCY.LT.O).AND.(E1NCX.LT.O))T~~~=-(3.1415~-BET~~ 
GO TO 2201 

1101 CDNTINUE 
IF(ElNCY.GE.O)SIWl=l. 
IF(ElNCY.LT.@:SiWl=-1. 
TETHNC=SIGN1*1.57 

2201 CONTINUE 
C TETHNP(I)=TETWJC - TETl+JP(l) 
c 
c MATRIX RH INVERSE 
C 

RHIll=COS(TETAZ)*COS(TETAY) 
RHI12=-SIN(TETAZ)*COS(TETAY) 
RHIlB=SIN(TETAY) 

C 
RHI2ll=COS(TETAX)*SIN(TETAZ) 
RHI212=COS(TETAZ)*SIN(TETAY)*SIt'l(TEThX) 

RHI21=RHI211tRHI212 
RH122l=COS(TETAZ)*COS(TETAX) 
RHI222=-SIN(TETAZ)*SIN(TETAY)*SIN(TETAX) 

RHI22xRHI221tRHI222 
PH!23=-tOS(TETAY)*SIN(TETAX) 

C 
RHI311='IN(TETAZ)*SIN(TETAX) 
RHI312=-COS(TETAZ)+SIN(TETAYJ+LOS\TETAXJ 

RH131=RH1~11+RH1312 
RHI321=COS(TETAZ)+SIN(TETAX) 
RHI322=SIN(TETAZ)*SIN(TETAY)*COS(TETAX) 

RHI32=RHI321tRHI322 
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c 
c 
C 

C 
C 

2500 

2600 

2601 

100 
C 

RHI 33=COS(TETA’t j*COS(TETAX) 

MATRIX PO Y RHI 

IF RIDPll IS APPROACHING ZERO THEN ATAN IS 90 DEGREES 
IF(ABS(RIDPl11.LT.O.OOOOOl~ GO TO 2500 
BETAtATAN(RIDP12/RIDPll) 
IF((RIDP12.GE.O).AND.(RIDPll.GT.O))PSIP-BETA 
IF((RIDP12.GE.O) .AND.(RIDPll .LT.O))PSIP=3.14158tSETA 
IF((RIDPl2.LT.O) .AND.(RIDPll.GT.O))PSIP- BETA 
IF((RIDP12.LT.O) .AND.(RIDPll.LT.O))PSIPI-(3.14158-SETA) 
GO TO 2600 
COMINUE 
IF(RIDP12.GE.O)SIGNl=l. 
IF(RIDPl2.LT.O)SIGNl=-1. 
PSIP=SIGN1*1.57 
COMINUE 
TETWP(I)-1.570S+PSIP 
IF(I.GT.l) GO TO 2601 
TETHNl=TETHNPt 1) 
PSIl=PSI(l) 
TETHNP(I)=TETHNP(I)-TETHNl 
PSI(I)=PSI(I)-PSI1 
GO TO 10 
CONTINUE 

CALL FILEO(NAMTMP(?) ,RUNTMP,l ,NUM,NERPDF .Sr+i’!P) 
CALL FILEO(NAMTMP(8),RUNTMP,l,NUM,NERROR,ROTIP) 
CALL FILEO(NAMTMP( 9) ,RUNTMP,5,NUM,ElERROR,TENT~P) 
CALL FILEO(NAMTMP(10) ,RUNTMP,S,NUM,NEPRGR,TENT+P) 
CALL FILEO(NAMTMP~ll),RUNTMP,SINUM,NUM,NERROR,TETHNP) 
CALL FILEOCNAMTMP(l2) ,RUNTMP,S,NUM,NEPPOR,PSI) 
CALL FILEDtrIAMTMP(13) ,PUNTMP,6,NUM,hEPRO” ,TOxOp I 
CALL FILED~EJAMTMP<14) ,RUNTMP,6,NUM,NERROF ,“T,‘IF 
CALL FILEOr~kMTMP(lSj ,RUNTMP,~,NC~~,NEFFI~P ,TCZOF I 
CALL FILED, NAMTMPc 16 I ,RUNTMP,lO ,NUM,NEPFCF ,=I -7’= / 
f;rLL FILED~,tJAfl’~~P~ 171 ,RUEJTMP,10 ,NUM,NERFDR,=C f ZF 
CALL FILEO(WTMPI~~, ,RUNTMP,lO,NUM,NERROP,F;=SC 
CALL FILEO(NAMTMP(i9),RUNTMP,6,NUM,NERRGR,Tl’cLP~ 
CALL FILEO(NAMTMP[20),PUNTMP,6,NUM,NERROP,TlfLP~ 
CALL FILEO(NAMTMP(21),RUNTMP,6,NUM,NEPPCR,TlZLP) 
CALL FILEO(NAMTMP~ 22) ,PUNTMP,6,NUM,NERROP ,TlXTP, 
FALL FILEO(NAMTMPt23) ,RUNTMP,G,NUM,NERROR,Tl’fTP) 
CALL FILEO(NAMTMP(24 1 ,RUNTMP,6,NUM,NERROP ,TlZTP) 
RETURN 
END 

C 
SUBROUTINE FILEO(NAMTMP,RUNTMP,UNTTMP,t~UMBEi= ,:IEFRBR,~~PPAY 1 

C 
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k 
C 
C 

C 

C 

C 
C 

C 

1 
C 
C 

C 
C 

C 

BYTE UNITS(100) 
INTEGEP*2 NUMBC 100 ‘I 
CHARACTEP+G NAMTMP,RUNTMP,F1&1E( 100 ’ ,FCEII 100 1 
INTEGEP UblTTMP ,NUMBER ,NERPOR I NVAP 
PEAL ARPAY(NUMBER),MIN(lOO~,MA~<L~O~ 

READ(1,REC=1)NVAR,NAME,RUN,MIN,UNITS,NUMB 
NVAR-bA&R+l 

MAX(NVhR) --99999999.99 
MXN(NUhR)-99999999.99 

DO 1 I-2,NUMBER 
TMP?dAX~Xl(ARRAY(I-1) ,ARRAY(I)J 

M&X(NUAR)=AMAX1(f%X(NUf%R) ,TMF’MAX) 

TMPMIN=AMINl(ARRAY(I-l),ARRAY(I)) 

MIN(NVAR)-AMINl(MIN(N’JAR),TMt=MIN) 
CONTINUE 

NAME (NVAR ) =NAMTMP 
RLbl(NUAR)=RUNTMP 
UNITS(NVhR)=UNTfMP 
NU1B(M)AR)=NUMBER 

WRITE[l ,P.EC=1,ERR=9OO)NVhR,NAE1E,RUN,MAX,MIN,UNITS,NUMB 

WRITE(1,REC=tNVAP+1),ERRnSOO)(ARRAY(I),I=l,N~~EP~ 

R ETUPN 
NERROP=l 

RETUPN 
ENC’ 

-_ 
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SUBROUTINETRQPHOR(HEAD) 

. 
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TROPHO FOR 

7/12/83 J B VARIABLE ANXXOS-ANXOP IS 
IHPLEtlEHTED/ll CHANGES 

BYTE UNITS(lOO) 
INTEOEM2 NUHB(l00, 
INTEOER RECLEN,~EC.NVAR.NP(lS),NERRMZIRECNn(lB),TYPE(2) 
REAL AAXX08~M)O~~MVX08~M)O~~~ZXO8~M)O),PHAOXP~60O~~ 

I PHBO2P~600). PHCO3P(600). wlAOX8(600~,0HBOXS(COO)# GHCOXS(6OO) 
tl RHM)X~~~~~~,RHBOX~~~~~~,RHCOXS~MK)~,PNAOXP~~~~~,PNBO~P~~~~J 
I PNC~~~~,ANXXOg~6~~,~IN~l~~,~X~iOO~,T~RR~Y~600~, 
at VNXXOS(600) 

CHARACTER*6 NAtlEt 100), RUN( 1OO)a VRBLS( 18). FILNH, NAHTMP 

PARAMETER (IIREC-101) 
PARAMETER (RECLEN-398 1 

COMlON/INDATA/TARRAY, PHAOXP, PHB02P, PHCO3P, RHAOXS, RHBOXS, AHCOXSn 
at OHAOXS. QHBOXS, GHCOXS. MXXOS, AAYXO8, AAZXOS, PNAOXP, PNBO2P. 
I PNCO3e. ANXXO8r VNxxO8 

C 
DATA VRBLS/ ‘PHAOXP ‘, ‘PHBMP ‘a ‘PHCO3P ‘, ‘RHAOXS ‘a ‘RHBOXS ‘, 

I ‘RHCOXS’, ‘QHAOXS’, ‘OHBOXS’, ‘QHCOXS’. ‘AAXXOS’, ‘AAYXOS’, 
I ‘AAZXOS’, ‘PNAOXP’, ‘PNBMP’, ‘PNCO3P’, ‘TIME’, ‘ANXXOS’, 
I ‘vNXXos’/ 

DATA TYPE/ ‘OPEN ‘a ‘READ ’ / 

STEP 1: WEN INPUT FILE 

OFEN(MIT-1. FILE-‘SCRTCH’. RECL-RECLEN. STATUS-‘OLD’, ERR-999, 
I FmH-‘UNFORMATTED’, OROANIZATION-‘RELATIVE’, ACCESS=‘DIRECT’) 

STEP 2. READ IN DIRECTORY 

READ{ 1, REC-1 )NVAR. NAHE, RVN, MAX. HIN, UNITS, MJHB 

STEP 3 TEST FOR EXISTANCE OF VARIABLES 

L 

DO 1 I-1.18 
Do 2 WlrNVAR 

IF(NAME(N) NE VRBLS(I))OO TO 3 
NP(I)-WtlB(N) 

RECNtl( I j-N+1 
80 TO 1 

3 IF(N.EO.NVAR)OO TO 900 
2 CDNTIWE 

Cl 
CONTINUE 

C 
C STEP 4 READ APPROPRIATE RECORD 
C 
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r 

C 

C 
10 

C 
C 

C 

C 
C 
C 

E 
C 
C 

CmTIMJE 
NERROR-O 

NAHTW=RlJN~RECNn(l)-1) 
WH-NPtlb) 
CALLTDRaP(NERROR.NAMTtIP,tW?l) 

IFtFIERRm.N.0190 TO 999 
oOTDlooo 

C ERROCI HESSMES 
900 WRITE(6,9Dl)VRBLS(I) 
901 FOR~t(lX, ‘V~IABLE’,lX,AlO,lX, ‘IS NOT IN THE INPUT FILE’. 1. 

+ 1X, ‘YOU ARE ABWT TO BE RETURNED TO MONITOR LEVEL TO ‘n/t 
+ 1X, ‘TRY AND RECTIFY THE PROBLEM’,///) 

C 
C 
C 

OOTOlDOO 
C 
C 
C 

999 URITE(6~9DP)TYPE(NERROR) 
C 

902 FORFUT(1X.M. ‘ERROR ENCOlMTERED’/, 
+ 1X, ‘PRDDRAtl HALT’, ///) 

C 
loo0 CONTINUE 

C 
CLOSE(UNIT-1) 
END 

HHII~4HI)~~~~~)~~~~~~~~~~**~~~*~~~~~~~*~**~~*~*~~*~*~~~*~~* 
**~~~~~+**~~~+~~*~+~~u~~~~~~~*~~~******~~~~~*~~~~~*~~***~~**~* 
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SUBROUTINE TORSP(NERROR,RUNTHP~NUll) 

COWtON DATA FOR THE HEAD TORQUE PROCRAM (PHOTOGRAPHIC DATA) 

al 
I 
I 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

REAL AAXX0S(600)rMYXOS(6OO~,AAZXOS~6OO~,PHAOXP~6OO~~ 
PHBO2P~6OO~,PHC03e~6~~,SH~oxs~6~~,SHBOxs~6oo~~QHcoxs~6oo~~ 
RHM)XS~6OO~rRHBOXS~600).RHCOXS~6OO~,P~OXP~6OO~,PNBO2P~6O~~, 
PNC03P(6OO),ANXXOS(6OO)r TARRAY(6001, VNXXOS(600) 

C~/INDATA/TMIRAY,F~XP,FHBO~,P~O~,RH~OXS,~HBOXS~R~COXS~ 
WAOXS, QHBOXSa WCOXS, AAXXOS, MYXOS, MZXOS, PNAOXP, PNBO2P, 
PNCo3P,ANxxoslVNxxOS 

4THEDITIONOF2/22/83 
FILE TORSP3.Fm 

CotfPUTATIoN OF mmENtB AND FOFICES AT THE OCCIPITAL CONOYLES 
DUE TO HEAD DECELERATION AND ORAVITY AS DERIVED FROM 
PfflTWRAfHIC DATA 

PROGRAM CONSTANTS - DIFFERENT FOR EACH SUBJECT r 

IIH-HASB OF WEAD 
S-ACCELERATIm # ORAVITY AT NBDL 
ROAX - M COMP~ OF LINEAR POSITION OF THE 

HEAD CENTER OF ORAVITY MONO THE X-AXIS 
ff THE HEAD ANATOnICAL CUJRDINATE SYSTEM 

ROAZ - SAHE AS ABOVE EXCEPT FOR THE Z-AXIS 
ROOX -THE COHPONENTOFLI=AR POSITION OF THE 

HEAD CENTER (r GRAVITY MONO Tls X-AXIS 
OF THE HEAD ANATWlICK COORDINATE SYSTEM HEAURED 
FRUl THE OCCIPITAL COIYDYLES. 

ROOt - SME AS ABOVE EXCEPT FOR THE Z-AXIS 
IX,IY, IZ - THE COMPONENT OF CENTROIDK MASS llOHENT 

OF INERTIA OF THE INSTRUMENTED HEAD ABOUT AN 
AXIS PARALLEL TO THE XI Y, Z-AXIS (K THE 
MAD ANATOHICAL SYSTEM. RESPECTIVELY 

PXY - TM CollpOhENT ff CENTROIDAL MASS PRODUCT OF INERTIA 
W THE INSTRUWENTED HEAD ABOUT AN AXIS PARALLEL 
TO EIT)(ER TM XOFI Y AXIS OF THE HEAD 
ANATOMICAL WORD SYSTEII AND DEFINED BY AN 
INTESRAL OF XYD(HH) 

PXZ. PYX, PYZ, PZXIPZY = W AS ABOVE EXCEPT FOR 
THE REBPECTIVE AXES 

PRWRAH VARIABLES (ARRAYS) 

PHMXP-ANQLE ROTATION OF THE HEAD ABOUT THE X AXIS OF 
THE HEAD ANATOMICAL WORD SYSTEM AS DERIVED FROM 
PHOTOSRAPHIC DATA 

PHBO2P-SAHE AS ABOVE EXCEPT FfM THE Y AXIS 
PHCO3P=SAIlE AS ABOVE EXCEPT FOR THE Z AXIS 
RHAOXSMNWAAR VELOCITY OF THE HEAD ABOUT TI-E 

X AXIS OF THE HEAD AlWTOfiICAL COORD 
SYBTEH A8 DERIVED FROM ACCELEROMETER 
DATA 

RHBOXS-SAME AS ABOVE EXCEPT FOR THE Y AXIS 
RHCOXS-SAME AS ABOVE EXCEPT FMI THE 2 AXIS 
QHMXS-WVLAR ACCELERATION OF THE HEAD 

ABOUT THE X AXIS OF HEAD AN4TOIlICAL 
COORD. SYSTEtl AS DERIVED FROM 
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C 
c 
C 
C 
C 
C 

: 
C 
C 
C 
C 
C 
C 
C 

c” 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

* c 
C 
c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

ACCELEROHETER DATA 
OHBOXS-SAIlE AS ABOVE EXCEPT FOR THE Y AXIS 
QHCOXS-SAHE AS ABOVE EXCEPT FOR THE Z AXIS 
AAXXOS-THE X COMPONENT OF ACCELERATION OF 

THE HEAD ANATOHICAL ORIOIN (THE 
LABORATORY COORD SYSTEM) WITH 
RESPECT TD THE FIXED LABORATORY 
C-0. SYSTEH AS DERIVED FROH 
ACCELEROMETER DATA 

AAYXOS-SAME AS ABOVE EXCEPT ABOUT THE 
Y AXIS 

AAZXOS- AS ABOVE EXCEPT ABOUT THE 
2 AXIS 

PNAOXP-AWLE OF ROTATIffl OF THE HEAD ABOUT THE 
X AXIS OF THE HUD ANATOMICAL COORD 
SYSTEM (INITIALLY ALIONED WITH THE LABORATORY 
CmD. SYSTEM) AS DERIVED FROn ACCELEROMETER 
DATA 

PNBO2Ps AS ABOVE EXCEPT ABOUT THE CARRIED X AXIS 
PNCO3P-W AS ABOVE EXCEPT ABOUT THE CARRIED Z AXIS 
TARRAY-TI- HARKS OF DATA POINTS RECORDIW 
ANXXUS-THE COWWENT OF LINEAR ACCELERATION 

OF THE Tl ANATOnICAL ORIOIN ALONO THE 
X-AXIS # THE LABDRATOAY COORDINATE 
SYSTEM WITH RESPECT TO THE FIXED 
LABORATmY COORDINATE SYSTEfl AS DERIVED 
FROH Tl MOUNT ACCELEROHETER DATA 

VNXXOS-THE COW-T OF LINEAR VELOCITY OF THE 
Tl WATOHICAL DRIOIN ALoN0 THE 
X-AXIS OF THE LABORATORY CWDINATE SYSTEM 
WITH RESPECT TO THE FIXEDLA80RATM1YCOORDINAT 
SYSTEMS DERIVED FROM Tl MOUNT ACCELEROMETER 
DATA. 

OUTPUT VARIABLES (ARRAYS) 

AOXP-X-C--NT OF ACCELERATION ff THE HEAD C C (THE HEAD 
ANATUlICAL C. 8. t URT. THE LABORATORY COORD SYSTEM 
AS DERIVED FROM PHOTOORAPHIC DATA 

AOYPoAOZP-Y- AND Z-COORDINATES OF THE ABOVE 
TOXP-THE COtlPONENT OF HOIIENT APPLIED BY THE NECK TO THE 

HEAD ABOUT AN AXIS PARALLEL TO THE X AXIS OF THE 
HEAD ANATOt’lICAL COORD SYSTEM AS DERIVED FROM 
PHOTOQRAPHIC DATA 

TOYP, TOZP-W ABOUT THE Y- AND Z-AXES 
FOXP-TM COtlPONENT ff FmCE #PLIED BY THE NECK TO THE 

HEAD AT THE OCCIPITAL CONDYLE PARALLEL TO 
THE X AXIS # HEAD ANATOMICAL COORD 
SYSTEM AS DERIVED FRaW PHOTOQRAPHIC DATA 

FOYP, FOZP-SAHE ABOUT M Y AND 2 AXES 
THTIYP-fM ANOLE OF ROTATION # A PLANE FORMED 

BY THE Y AXIS OF THE Ti ANATWlICAL 
COORD. SYSTEH AND A UNIT VECTOR ALONO 
THE Z AXIS # TkRZ HEAD ANATO?lICAL COORD 
SYSTEM UITH RESPECT TO TW PLANE FORHED 
BY THE Y AND Z AXES OF WE Ti ANATOWICAL 
WORD. SYSTEM 

THTIXP-THE ANOLE OF ROTATION OF A PLANE FORM0 
BY THE X-AXIS OF THE Tl ANATWIICAL COORD 
SYSTEM AND A UNIT VECTOR ALOW THE Z 
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c 
C 
C 
C 
C 
C 
C 
C 
C 

; 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

: 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

AXIS OF THE HEAD ANATOMICAL WORD SYSTEM 
WITH RESPECT TO THE PLANE FORMED BY THE 
X AND 2 AXES OF THE Tl ANATOMICAL COORD 
SYSTEM 

TOXLP-THE CDWONENT OF MOMENT APPLIED BY THE NECK 
TO THE HEAD ABOUT AN AXIS PARALLEL TO THE 
LABORATORY X-AXIS AND PASSING THROUOH THE ORIGIN 
OF THE OCCIPITAL COORDINATE SYSTEM 

TOYLP-THE COWONENT OF MOMENT APPLIED BY THE NECK TO THE 
HEAD ABOUT AN AXIS PARALLEL TOTHE LABORATORY 
Y-AXIS MD PASSIIW TWOWH THE ORIGIN OF THE 
OCCIPITAL CWRDINATE SYSTEH 

TOZLP=THE CDHPONENT OF mYIENT APPLIED BY THE NECK 
TO THE HEAD ABOUT AN AX18 PARALLEL TO THE LABORATORY 
Z-AXIS AND ?ASSINQ THROVOH THE ORIGIN OF THE NECK 
CHORD CWRDINATE SYSTEM 

FOXLP-THE COMPONENT OF FORCE APPLIED BY THE NECK TO THE 
HEAD PARALLEL TO Te LABORATORY X-AXIS AND PASSING 
THRUJOH THE ORIOIN OF THE OCCIPITAL COORDINATE 
SYSTEM 

FOYLP-THE COIIPONHT OF FORCE APPLIED BY THE NECK TO THE 
HEAD PARALLEL TO THE LABORATORY Y-AXIS AND PASSING 
TkRDWH THE ORIOIN OF THE OCCIPITAL COORDINATE 
SYSTEM 

FOZLP-THE CMlPONENT OF FORCE APPLIED BY THE NECK TO THE 
HEAD PARALLEL TO THE LABORATORY Z-AXIS AND 
PASSING THROWH THE ORIOIN OF THE OCCIPITAL 
COORDINATE SYSTEM 

TOXTP-THE: COWOMNT OF HOHENT APPLIED BY THE 
NECK TO THE HEAD ABOUT THE X-AXIS OF THE 110 
CODRDINATE SYSTEM 

TOY-V-THE COMP- OF MWENT APPLIED BY THE NECK TO TT 
THE HEAD AEauT THE Y-AXIS BY TM 110 COORDINATE 
aYsTEM 

TOZTP-THE CcJwpm # m APPLIED BY THE NECK TO THE 
HEAD ABUJT THE Z-AXIS OF THE TlO COORDINATE 
SYSTEM 

FOXTP-THE COtlPONENT OF FORCE APPLIED BY NECK TO THE 
HEAD ALOIW THE X-AXIS OF THE TlO COORDINATE 
SYSTEM 

FOYTP-THE COWONENT OF FORCE APPLIED BY THE NECK TO 
HEAD ALoN THE Y-AXIS OF THE TlO COORDINATE 
SYSTEM 

FOZTP-THE COMPONENT OF FORCE APPLIED BY THE NECK TO 
HEAD ALOIW THE Z-AXIS OF THE TlO COORDINATE 

ANxoP=ANxxos 
vNxoPwNxxo6 

THE 
SYSTEM 

REAL AOXP(~~,AOYP(MK)),AOZP(6OO),TOXP(6M)),TOYP(600), 
TOZP(M)O),FOXP(~),FOVP(LOO),FOZP(MK))ITH~IYP(~OO). 
THTIXPtMK)), TOXLP(M)O), TOYLP(6OO)e TOZLP(COO), FOXLP(600), 
FOYLP(IOO),FOZLP(M)O), TOXTP(6OD). TOYTPtLOO). TOZTP(6OO)e 
FOXTP(6OO)~FOYTP(6OOK)), F0ZTP(600),ANXOP(600). VNXOP(600) 

CHARACTER*6 NAMTMP (23 1, RUNTMP 
INTEOER NERROA 
REAL IX, IV. IZ. tlH 

DATA NA?lTHP/ ‘TOXP ‘B 'TOYP ‘, ‘TOZP ‘, ‘THTIYP ‘I ‘THTIXP ‘I ‘ACXP ‘, 
‘AOYP I. ‘AOZP ‘0 ‘FOXP ‘e ‘FOYP ‘8 ‘FOZP ‘, ‘TOXLP ‘. ‘TOYLP ‘8 ‘TOZLP ‘s 
‘FOXLP ‘, ‘FOYLP ‘a ‘FOZLP ‘. ‘TOXTP ‘, ‘TOYTP ‘a ‘TOZTP ’ , ‘FOXTP ‘, 
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, 

. 

t 
C 
c 
c 
1700 

1733 

1701 

1702 

c 
1001 

c 
1083 

C 
1093 

‘FOYTP ‘, ‘FOZTP ‘, ‘ANXOP ‘, ‘VNXOP ‘/ 

SUBJECT NUHBER SELECTION 
CONTINUE 
READ(3. l )NXT 
URITEtC, 1735)NXT 
FORtMT(bX, ‘SUBSCT NUHBER-‘, IS) 
IFtNXT. EQ. 1100 TO 1001 
IFtNJCT. EQ. 83190 TO 1083 
IF(NJCT.EO. 93190 TO 1093 
IF(NXT E&96)00 TO 1096 
IF(N.JCT. Ea. 44)OOTO 1044 
IF(NXT. EQ. 64)OOtO 1064 
IFtWt. EQ. 65)oOTO 1065 
fF(NJCT. Ea. 67)OOTO 1067 
CoNlINLe 
URITE<6.1702) 
FOWlAft 1 X. ‘INCORRECT SUBJECT NUMBER ’ 1 
STOP 

CONTINUE 
W-4.6 
ROAX-0 012 
RoAZIO.029 
ROUX-O. 0234 
R002-0.035 
IX-0 0213 
IV-O. 0278 
II-0 0179 
PXY--0. OOO 
PYX-O. m 
PXZ-O. 0037 
PZX=-o. 0037 
PYZ-0 OOQ 
Pzv-0.000 
RooV=o. 0 
w to 999 

CONTIMJE 
m-4 332 
ROAX-0 012 
RQAZd 029 
ROOX-O 023 
ROiIZ-0 053 
XX-0 0211 
IY-0 0261 
IZ-O 0174 
PXYIO 
PYX-O 
PXZ=-. 0056 
PZX-- 0056 
PYZ=0. 
PZY-O 
RUOY-O 0 
00 TO 999 

CONTINUE 
Hi-4 03 
ROAXlO 012 
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ROAZ-0 029 
RCOX=O 023 
ROOZ-0 033 
IX-O 0174 
IY-0 0215 
IZ-0.0142 
PXYIO 
PYX=0. 
PXZ--0.0049 
PZX=-O 0049 
PYZ-O 
pry-0 
R-Y-0 
Qo TO 999 

C 
1044 coN-r1Nw 

w-4 37 
ROAX-O. 012 
ROAZ- 029 
RUOX- 023 
ROOZ-. 055 
IX- 0200 
IY-.0238 
IZ= 0166 
PXY-O 0 
PYX-0 0 
PXZ-- 0033 
PZX=- 0053 
PYZ-O. 0 
PZY-O. 0 
ROOY-O. 0 
00 TO 999 

C 
1064 CONTIMIE 

m-4.90 
ROAX- 012 
ROAZ- 029 
RQOX-. 023 
ROOY-0 
ROOZ- 033 
IX- 0236 
IY- 0306 
If- 0198 
PXYIO 
PYX-0 
PXZ-- 0058 
PZX-- 0058 
PYZ-O 
PZY-O 
OOfO 999 

C 
1063 CONTINUE 

m-3 11 
RQAX- 012 
ROAZ- 029 
ROOX= 023 
ROOY-0 
ROOZ- 055 
IX- 0250 
IY- 0333 
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c 
1067 

C 
iO96 

C 
1725 
C 
999 

c 

- 

. 

IZ- 0211 
PXY-0 
PYX-O 
PXZ=- 0060 
PZX-- 0060 
PY z-0 
PZY-O 
QOTO 999 

CONTINUE 
wb4.66 
RQAX- 012 
ROAZ- 029 
RWX- 023 
ROOY-0. 
ROOZ- 035 
IX- 0220 
IY-. 0290 
IZ- 0184 
PXY-0. 
PYX-0 
PXZ=-. 0057 
PZX--. 0037 
PYZ-O. 
PZY-O. 
an0 999 

CONTINUE 
m-o. 
ROAX-O. 012 
ROAZ-O.029 
ROOX-O. 023 
RWZ-O. 05s 
IX-0 
IV-O. 
IZ-O. 
PXY-0. 
PYX-0. 
PXZ-0. 
PZXIO 
PYZ-0 
PZY-O 
RQOY-O 
00 TO 999 

CONTINUE 

coNl1NuE 
DELT-O. 0003 
Q-9. ei 

TP)4AX=tARRAY(WH) 
TSflAX=DELT*39S 
LF(TPllAX.LE TWlAX)OD TO 35 
DO ii K-1,NUM 
Kl-K 
TAR-TARRAY (Hi 1 
IF(TAR LE TSMX)OO TO 11 
KC-K 
KMAX-KC-1 
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GO TO 22 
c 

11 
22 

C 

c 
3s 
c 

C 
C 
C 

CONTINUE 
CONTINUE 

NUN-IWAX 

CONTIWE 

TETl XO-PNAOXP ( 1) 
TEflYO-PNso2P(i) 
TETiZO=PNC03P( 1) 

MATRIX P - FOR EOUAfImJS (19) 

C 
C 

C 
10 

C 
C 
C 
C 

33 
44 

C 
C 
C 
C 

COJTIWE 
I-I*1 
IF(I. EQ. (NUtWi) )W TO 100 
TAR-TARRAY 
Do 33 Jll~39s 

JCOPY-J 
TIM+DELT+JCOeY 

IF(TIME LT TARlOO TO 33 

12lxOPY 
GO TO 44 
CONTINUE 
CONTINUE. 
11-12-l 
CMCUATIONW THEF(EEDED VARIABLES 
THROWH INTERPOLATION # ACCELEROMETER 
DATA 

TAR-TARRAY ( I) 
CF-(TAR-DELT*Ii)/DELT 
FC-1 -CF 
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C 
C 
c 
c 

. 

C 
C 
C 
C 

C 
c 
C 
C 

TETAX-PHAOXP ( I ) 
TETAY=PHBO2F(I) 
fETAZ=PHC03P(I) 
ALFX-FC~XS(Sl)+CF*QHAOXS(I2) 
ALFY-FCMl4EOXS(Il)+CF*QHBOXS(I2) 
ALFbFCMCOXS( 11 )+CF*QHcOXS( 12) 
AACX~CIIMXX~~(I~)~F~~XXOS(I?) 
AACY~C~MYXOB(Il)+CF+AAYX06(12) 
AM:Z6C~MZXOS~Il~~F+MZX~~I2~ 
WXIFCIIRHAOXS(I~)~F~HAOXB(IP) 
WY~C*RHBOXB(Il)~F~RHBOXS(I2~ 
WZrFC*Rt+COX8(Il~+CF*RHCOXS~I2) 
ANXOP(I)rFC*ANXXOB(Il)~F~~NXX~(I2) 
VNXOe(I)=FCWNXXOS(Il~+CF*VNXXOS~I2) 

EWATIWS (17) 
l -(HHHH* 

Bl-Bll+El2 
6i2i=ux+wwa~x 
B22=UY*WZ*ROAZ 

B2=B21 +B22 
83l=UXWZ+RQAX 
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c 
C 
c 
C 

C 
C 
C 
C 

C 
C 
C 

B32--(WX**2+WY*+2)*RCAZ 
83-831 +B32 
Cl-ROAZ*ALFY 

C2l=ROAX*ALFZ 
C22--ROAZ*ALFX 

cs-c2i+c22 
C3=-ROAX*ALFY 
AoX=MX+Bl+Cl 
AGY=AAY+BO+CS 
AoZ=AAZ+B3+C3 

EQUATION8 (13) 

11 l-IXMLFX 
TlZIIY*ALFY 
T13-IZMLFZ 
f2l-(IZ-IY~wYwZ 
T22-(IX-IZ~adXwZ 
T23-(IY-IX)wX~Y 

~11~ooZ*(uY-AuY) 
t312-4weReOY*(OY-AOZ) 

T31-T31l+T312 
T321--tlHMWZ*(OX-AOX) 
T322=l’lHeROOX* ( UZ-AOZ ) 

T32=T321+T322 
TX)l=-HlMRUOX*(UY-AYI 
T332-MwRuoY*~uX-AuX 1 

T33=T331+T332 
T4l--PXYMLFY-PXZMLFZ 
T+2--PYXMLFX-PYZ+ALFZ 
T43--PZX*ALFX-PZYMLFY 

T3llrPYX~XIZ 
T312=PYZ*(WZ~2) 
T313=-PZX*WX+WY 
T314--PZY*(WY**P) 

T31-T311+T312+T313*T314 
T521=-PXY+WY*WZ 
T322--fXZ+tWZ*+2) 
T323-PZX*(WX*+P) 
T524=PZY~X*WY 

T32-T321+T322+T523+TS24 
T53l=PXY*(WY**2) 
T332=PXZNJY*WZ 
T333--PYX*(WX*+S) 
T334=-PYZ*WX+UZ 

T33=T331+T332+T333+T334 
TOX-Tll+T2l+T3l+T41+T~l 
TOY=T12+T22+T32+TIS+T35 
TOZ=Tl3+T23+T33*T43+T33 

EQUATIONS (16) 
l ***)H+H*-I)* 

FOX-Ma(AGX-OX) 
FOY-HHH+(MY-QY) 
FOZ=t’H*(MZ-OZ) 
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EQUATIONS (23) 
U*****U*U***** 

FOXL-FOX*Ail*FOY*A2l+FOZ*A3l 
FOYL=FOX*Al2+FOY*A22+FOZ*A32 
FOZL=FOX+Al3+FOY*A23+FOZ*A33 
OUTPUT VARIABLES (ARRAYS) 

AOXP(I)-AQX 
AoYP~I)-AoY 
AozP~Il-AQz 
TOXP(I)-TOX 
TOYPtIl-TOY 
TOZP(I)=TOZ 
FOXPtI)-FOX 
FOYP(I)-FOY 
FOZP(I)-FOZ 
TOXLF ( I 1 -TOXL 
TOYLP(I)-TOYL 
TOZLPtI)-TOLL 
FOXLP(I)-FOXL 
FOYLP ( I 1 rFOYL 
FOZLP(I)-FOZL 
EWATIUdS (19) 
u**u*+*-• 

TETAlXleNAOXP ( I ) 
TETAlY=PNBo2P( I) 
TETAlZ-PNCOW<I~ 

Dll=COS(TETAlZ)*COS(TETA1Y) 
Wlr-SIN<TffAiZ)+COS(fETAlY) 
D3l-SINtTETAlY) 

Dl2l-COS~TETA1X)*SIN(TETAiZ~ 
Dl22-COS~TETAlZ)*SIN(TETAlY~*SIN~TETAlX~ 

D12=Dl21+Dl22 
D221=COS(TETAlZ)+COS(TETAlX) 
D222--SIN(TETAlZ)*SIN(TETAIY)*SIN~TETAlX) 

D22=D22l+D222 
D32--COS(TETAlY)*SIN(fEfA1Xl 

Dl31-SIN(TETAlZ)+SIN(TEtAIX) 
D132--COS(TETAiZ)*SIN(TETAIY)+COS(TETAlX) 

Dl3=0131+D132 
D33l~OS~~TAlZ~*SIN~TETAlX~ 
D232-SIN(TETAlZ)*SIN(TETA1Y)~OS(TETAlX) 

D23-D23 1 +D232 
D331C08(rrTAlY)~COS(~TAIX) 

Fl=SIN(TETAY) 
F2=-COS(TETAY)*SIN(TETAX) 
F3=COS(TETAY)*COS(TETAX) 

MATRIX PD-P X D 
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llIN(NVAR)=99999999.99 
C 

C 

C 
c 

C 

Cl 
C 

DO 1 I-2,fWMBER 
Tne~AX-AnAXi(ARRAY(I-l)rARRAY(I)) 

MIN(NVAR)-AWINl(MIN(NVAR).TnenIN) 
CONTINUE 

NNlE(NvAR)-NAfwrP 
RUN(NWAR)-RWTHP 
UNIlS(NVAR)-WTTHP 
NWiB(NVAR)=MMBER 

C 
C 

C 

900 

wRITE( tr REC-I. ERR-9OO)NVhR. NAME, RUN. HAX, HIN, UNITS, NUMB 

RETWN 
MERROR-1 
RETURN 
END 
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